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INTRODUCTION 
Corn producers are rapidly adopting new methods of corn 
production in an effort to increase yields and reduce cost. 
The majority of corn acreage is now drill-planted in rows; 
however, progressive growers are beginning to change the 
spatial arrangement of corn plants by adopting cultural 
practices that involve the use of narrow row spacings and 
higher plant populations per unit of area. Some growers are 
even experimenting with broadcast corn. It is entirely 
possible that when suitable hybrids are developed, broadcast 
corn may become an acceptable cultural practice. 
Recommendations for the control of the European corn 
borer, Ostrinia nubilalis (Httbner), were developed by apply­
ing crop protection chemicals with ground equipment to corn 
grown in rows spaced 4-0 inches apart and plant populations 
approximating 17,000 per acre. Since cultural practices now 
being adopted in corn production differ greatly from those 
used when the present recommendations were developed, a 
réévaluation of the control methods was considered necessary. 
The effect on borer control, of moving rows closer together 
and increasing the number of plants per unit area, is unknown. 
The nature of the problem is shown by the computations 
presented in Table 1. This table shows the effect decreasing 
the width between rows has on the spacing between plants 
within a row to maintain uniform plant populations and on the 
amount of a granular formulation of a crop protection chemical 
required per 1000 linear feet of row to maintain the same rate 
per unit area. As rows are moved closer together, linear feet 
of row per acre Increase. 
Table 1. Relationship of row spacing, plant spacing, plant 
population, and granules per acre to one another 
Granules per 1000 ft. 
Plants of row equalling 1 lb. 
Row spacing Plant spacing per acre per acre 
inches inches No. grams 
40 6 26,136 34.70 
9 17,424 
12 13.068 
30 8 26,136 26.04 
12 17,424 
16 13.068 
20 12 26,136 17.35 
18 17.424 
24 13.068 
15 16 - 26,136 13.02 
24 17,424 
32 13.068 
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Based on linear feet of row per acre, corn rows spaced 
20 inches apart should receive one-half the amount of granules 
per row-foot as corn planted in rows spaced 40 inches apart, 
to obtain equal poundage per acre. This is simply because 
there are twice as many feet of row in an acre of corn planted 
in rows 20 Inches apart compared with corn planted in rows 40 
inches apart. In other words, to follow present corn borer 
control recommendations, a grower treating corn with ground 
equipment must adjust the rate of discharge per metering 
device to correspond with the number of feet of row per acre 
which is dependent on the distance between rows. 
Therefore, one series of experiments reported herein was 
designed to determine for both generations of the European 
corn borer the validity of present borer control recommenda­
tions when the planting patterns were varied from those used 
to arrive at the recommendations. A granular formulation of a 
crop protection chemical applied at the same rate per acre to 
corn grown in rows spaced 15t 20, 30, and 40 inches apart with 
plant populations of 13,068, 17,424, and 26,136 per acre 
within each row spacing was used to evaluate the above 
hypothesis. The plot arrangement was designed so that the 
effect of corn row spacing, plant population per unit area, 
and the interaction of row spacing and plant population on 
control of the corn borer could be separated and evaluated. 
Residues on the corn plants resulting from the application 
of chemicals applied for corn borer control would conceivably 
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be Influenced by row spacing and plant population. Therefore, 
provisions were made in the experimental design so that the 
chemical residues could be determined on the various parts of 
the corn plants and in the soil under the plants resulting 
from treatment with a granular formulation of a crop protec­
tion chemical. These experiments conducted on both the flrst-
and second-generation of the European corn borer were designed 
to clarify these Important aspects of borer control related to 
crop management. 
A second series of experiments was designed to determine 
for both the first- and second-generation of the European corn 
borer, if differences in borer establishment would result from 
various spatial arrangements of corn plants. Row spacings and 
plant populations of corn identical to those in the chemical 
control experiments were used. The nearness of one corn plant 
to another in lateral directions related to borer ecology 
could have a decided influence on research endeavors and prac­
tical corn production as changes in cultural practices take 
place. 
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REVIEW OP LITERATURE 
European Corn Borer 
The European corn borer, Ostrlnla nubllalls (HRbner), is 
credited by many entomologists with the dubious distinction 
of being the insect with the greatest potential for reducing 
the nation's corn crop. Estimated dollar losses compiled by 
l4 states cooperatively from 1952 through I967 ranged from a 
high of $261# million in 195^ to a low of #59 million in I965 
(U.S. Dept. of Agr., Plant Pest Control Dlv. 1968), 
Accounts of the history and important Investigations on 
biology, ecology, and control of the borer through June of 
1962 were reviewed by Brindley and Dicke (1963). This review, 
therefore, will not include earlier literature unless it is 
useful in demonstrating the scope of the problem reported 
herein. 
Early field tests by Questel (1953) compared several crop 
protection chemicals (applied by hand) as spray formulations. 
These experiments resulted in 96 to 98 percent control of the 
borer with O.3 and 1.0 pound of actual DDT per acre. The era 
of granular formulations for borer control was ushered in by 
Cox et al. (1956a) who found that the application of granular 
formulations of DDT gave control equal to or slightly superior 
to sprays and that 0.75 pound of DDT per acre was not 
effective against second-generation borers. Further investi­
gations by Cox et al. (1956b) indicated that DDT as low as 
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0.25 pound actual per acre produced approximately 50 percent 
control; however, Falrchild (1959) obtained insufficient con­
trol with DDT when the rate of application was reduced to 
0.60 pound per acre. Additional field tests comparing 
various chemicals for control, conducted by Gould and Wilson 
(1957)» Hudon (1962, 1963)» Jackson (I963)» and Harding 
et al. (1968), confirmed the continued effectiveness of 1.0 
pound actual DDT or diazinon per acre. 
Effective European corn borer control with granular 
formulations of crop protection chemicals necessitated the 
Initiation of studies on various aspects of control with 
formulations of this kind. Lovely et al. (1956) evaluated 
five different granular applicating machines with seven types 
of carriers and various granular mesh sizes for borer control 
They did not detect any significant differences in borer con­
trol or crop protection chemical residues on the plants 
attributable to machines, carriers, or mesh size. 
Cox et al. (1956b) obtained inconclusive results from 
studies to determine the optimum size of the carrier in 
granulated formulations for optimum borer control. Cox ^  aJL 
(1956b) indicated that the amount of granular material dlstrl 
buting the toxicant per unit area Influenced borer control. 
Harding ^  aj.. (1958) however, presented data which showed 
that the toxicant applied per acre was more Important for 
effective borer reduction than the number of particles of the 
carrier distributing that toxicant. Musick £t al. (1965) 
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found, when using granular formulations of endrin, that 5 
pounds of carrier per acre was less effective for reducing 
borer numbers than 10 or more pounds of diluent. They also 
showed that 20/30 mesh granules were most effective for first-
generation borer control and that 40/50 mesh granules were 
most effective for second-generation borer control in studies 
comparing 16/20-, 20/30-, and 40/50-mesh granular carriers 
formulated with endrin. 
Proper time of application and timing criteria for 
effective European corn borer control with granular formula­
tions of crop protection chemicals have been extensively 
studied. Cox et al. (1956b) found that the best control of the 
first-generation borer resulted from applications made when 
oviposition was nearly completed and when 75 to 90 percent of 
the corn plants showed leaf damage. Cox and Brindley (1958) 
found that a temperature accumulation of 900 borer-degree 
days, a tassel bud to plant height ratio of 35» and moth 
emergence data were reliable indicators for optimum timing of 
applications of crop protection chemicals for first-generation 
V 
corn borer control, but that treatment when 75 percent of the 
corn plants show recent leaf damage was a more practical indi­
cator. 
King's (1959) data essentially confirmed the findings of 
Cox and Brindley (1958); however, he indicated that for 
optimum borer reduction, crop protection chemicals should be 
applied before 75 percent of the leaves are damaged. A similar 
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study by Sparks (1959) on sweet corn further confirmed the 
earlier studies of Cox and Brindley (1958) with the exception 
of the leaf damage criterion. He found that the highest borer 
reduction resulted from multiple treatments begun when 15 
percent of the plants showed leaf damage. 
Mauston (1959) Investigated timing criteria for the most 
effective control of second-generation corn borers. He found 
that a crop protection chemical application to corn (planted 
in late May or early June) during the time the plant is shed­
ding pollen was more effective than treatment after pollen 
shedding was complete. Optimum borer control was obtained 
from treatments made when green silks were present on 
approximately 75 percent of the plants. 
The first of many extensive residue studies resulting 
from applications of granular or spray formulations of crop 
protection chemicals for European corn borer control was 
reported by Fahey et al. (1956). They found that spray 
applications resulted in greater residue deposits on the 
leaves of the corn plant than did applications of granular 
formulations. Granular formulations, however, produced equal 
or greater residue deposits in the whorl of the plant and in 
the leaf axil than spray applications. 
Methods of evaluating treatments and operating techniques 
were Improved as the studies cited above progressed. Jarvls 
et al. (1961) showed that cavities found in corn plants by 
splitting or dissecting the plant were a better index of 
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damage than larval counts. This procedure saves much time, 
thereby allowing the undertaking of more field studies. 
Dual insect control of the European corn borer and the 
corn rootworm larvae, Diabrotica spp., from an application of 
a granular formulation of some crop protection chemicals was 
demonstrated by Munson et al. (1966) and Munson (196?)* The 
control of these insects with one application of a crop pro­
tection chemical was due in part to the fact that the most 
easily controlled stages of the two insects coincided rather 
closely. The corn borer was controlled by the toxicant inter­
cepted by the corn plant whereas larvae of corn rootworm were 
reduced in numbers by the remainder of the formulation that 
fell to the ground where it was incorporated into the soil 
about the base of the plant. 
Row Spacing and Population of Corn Plants 
The spacing between corn rows was presumably dictated by 
the width of the animal employed to draw planting and culti­
vating equipment through the field. The physical dimensions 
of mules and horses led to the establishment of row spacings 
for corn ranging from 36 to 44 inches. This evidently was 
extended to and incorporated into the design of early mechan­
ized farm machinery. 
Increased costs of production stimulated investigations 
into ways of increasing profits through increased yield. One 
of the methods investigated that proved to be profitable was 
increasing plant populations by narrowing the distance 
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between rows and decreasing the distance between plants. 
Investigations into this cultural innovation stimulated 
development of more effective insecticides, herbicides, and 
corn production machinery which further increased the adop­
tion of different planting procedures. Particularly, investi­
gations with soybeans showed a favorable response which caused 
Duncan (I968) to state that "narrow-row soybeans may pay for 
narrow-row corn equipment". 
The trend toward narrower row spacings and higher plant 
populations of corn is clearly indicated by data presented in 
Table 2. The last 2 years show a decided increase in the 
reduction of the distance between corn rows. Plant populations 
per unit area have been steadily increasing. The potential 
yield advantage of narrow row spacings over wider spacings was 
shown in early studies by Collins and Shedd (19^1). This is 
further exemplified in more popular types of articles such as 
those by Pendleton (I967) and Brantley and Zeman (I968) who 
predicted that 2 00 bushel yields of corn will be commonplace 
as rows are moved closer together and new corn hybrids 
adapted to high planting rates are developed. 
Studies on the effect of corn plant arrangement on yields 
are numerous and from all parts of the world. A few of the 
most recent references will be cited to point out the diffi­
culties inlierent in such studies and the controversial results. 
Fan £t (1963)» in China, compared hill planting with row 
planting at different populations which resulted in no 
11 
Table 2. Row spacing and plant populations in corn fields 
grown in Iowa and the North Central states from I963 
through 1967 
Percent of fields 
with row spacing of Mean number of 
34.5 in. or less plants per acr6 
Year Iowa North Central states Iowa North Central states 
1963 0.5 0.8 13,600 13,000 
1964 0 1.6 14,300 13,400 
1965 1.0 2.6 15,000 14,400 
1966 2.4 4.9 15,800 14,900 
1967 6.2 10.1 16,000 15,500 
^Taken from U.S. Dept. of Agr. Stat. Rpt. Serv. and Iowa 
Dept. of Agr., Agr. Stat. Div. (I968). 
significant differences in yield. In Nigeria, Fayemi (I963) 
increased corn yields with populations up to 14,^20 plants per 
acre for check-planting on 3-foot squares and 19,360 plants 
per acre in drilled corn. Experiments by Cupina (I965) in 
Yugoslavia indicated that the chemical composition of the corn 
kernel did not change appreciably until the corn population 
exceeded 19,^33 plants per acre. 
In Washington state, Nelson and Roberts (I963) produced 
higher grain yields from corn grown under Irrigation planted 
in rows spaced 22 inches apart compared with conventional 
methods of planting in which the rows were 38 inches apart. 
This difference was found with plant populations that ranged 
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from 18,000 to 25#000 per acre. In North Dakota, Tinmons £t 
al. (1966) found, that corn forage production and water use 
efficiency generally increased as plant populations increased 
but recommended, for practical production, a maximum population 
of between l4,000 to 22,000 per acre. Further experiments 
carried out in Washington on irrigated plots by Nelson et al. 
(1967) using six corn hybrids planted in rows 22 inches apart 
indicated that 151000 to 30,000 plants per acre produced more 
grain and silage than populations of 30,000 to ^5,000. 
Investigations in Iowa studying corn populations of 8,000 
to 22,000 plants per acre by Beer et al. (I967) demonstrated 
maximum corn yields with 18,000 to 22,000 plants per acre on 
a highly fertile soil. Duncan (I968) found a 3 to 8 percent 
yield increase in corn grown in 20- and 30-inch row spacings 
when compared with corn grown in 40-inch row spacings. He 
warned that increase in yield should not be expected if the 
corn is subjected to undue stress during the growing season. 
Russell (1968) found maximum corn yields were obtained with 
single-ear varieties in plots with 16,000 to 20,000 plants per 
acre and with double-eared varieties grown in plots having a 
population of 20,000 to 24,000 plants per acre. 
Limited research has been done on the effect of corn plant 
populations on factors other than yield. Mortimore and Wall 
(1965) found that the incidence of stalk rot, Fusarium spp., 
in a susceptible corn variety, was high in fields in which the 
plant population ranged from 10,000 to 15»000 per acre, whereas 
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a resistant variety did not exhibit a high incidence of stalk 
rot until a population of 20,000 was reached. A study, by 
Rutger and Risins (I966), utilizing 30 corn hybrids at five 
locations, showed that corn smut, Ustilago maydis (DC.)Cda., 
increased as plant populations increased from 21,000 to 25»000 
and from 25»000 to 29»000 plants per acre. 
Investigations on the effect of altering the spatial 
arrangement of corn on factors considered pertinent to the 
study reported herein were limited. Tanner ^  al. (i960) by 
evaluating radiant energy exchange found that in corn drilled 
in rows ^ 0 inches apart, plant population which primarily 
governs the relative amount of water evaporated, affected the 
net radiation reaching the soil. They found that 13,000 plants 
per acre allowed 30 percent of the available radiation to reach 
the soil whereas 22,000 plants per acre reduced this slightly. 
Corn checked in ^ 0-lnoh squares allowed 35 to 50 percent of 
the available radiation to reach the soil. Prine (1964) 
attributed decreasing corn yields as plant populations 
increased to reduced light energy on the lower parts of the 
plant. Well-designed investigations by Stickler (1964) with 
corn grown in 20-, 30-, and 40-inch row spacings and popula­
tions of 16,000, 20,000, and 24,000 plants per acre showed 
that yield increases obtained were not entirely due to the net 
phytosynthesis per plant. This was attributed to the dis­
covery that plant population and not row spacing significantly 
influenced the leaf area per plant. Shibles et al. (I966) 
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reported that the main reasons for increased yields from nar­
row row spacings was from more efficient use of light, moisture 
and nutrients by the plant. 
The canopy produced by seven corn population levels rang­
ing from 7,090 to 50*500 per acre, was studied and related to 
growth by Williams et (I968). Data were recorded on dry 
matter production, leaf area index, light Interception, stalk 
sugars, and leaf angle related to time, yield, and to each 
other. These workers found that total soluble sugar in the 
stalk and leaf sheaths prior to tassellng was independent of 
plant populations, but in populations over 20,000 per acre the 
sugar remained high after the dough stage while in the lower 
populations it declined at this time. It was concluded that 
when nutrients and water are not limited, the amount of radi­
ation Intercepted is a primary determinant of crop growth. 
Plants with more erect leaves permitted the deepest penetration 
of light and therefore produced the highest crop growth rate. 
Loomis et al. (I968) attempted to describe the canopy of 
a corn field as affected by seven plant population levels. 
The leaf displays in the various foliage canopies were measured 
and related to light absorption. The angle of the leaf to the 
plant varied between plant populations with infinite leaf 
shapes and curvatures found in the seven plant populations. 
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Borer Relationships to Row Spacing and 
Population of Corn Plants 
No reports were found involving an Investigation of the 
effect of corn row spacing on the growth and development of 
populations of the European corn borer; however, three were 
found in which investigators presented the results of studies 
on the relationship of plant population to borer abundance. 
Ficht (1932) studied the effect of six corn plant population 
levels ranging from 5tOOO to 17,000 per acre on borer ovlposi-
tion and survival. He found higher rates of ovipositlon in 
the lower plant populations. The percentage of larval sur­
vival increased as corn plant populations per unit area 
increased. 
Zuber and Dlcke (196^) studied four corn hybrids planted 
at three population levels. They found that stalk resistance 
to crushing and rind thickness of mature stalks decreased 
significantly as plant populations Increased from 8,000 to 
16,000 per acre and from 16,000 to 24,000 per acre; however, 
leaf lesions produced from artificial infestations of the borer 
did not differ significantly between the plant populations. 
Investigations by Scott et aj. (1965) in which they compared 
two nitrogen levels on corn populations of 7,000, l4,000, and 
21,000 per acre indicated that nitrogen increased survival of 
an artificial borer infestation and that the percent yield loss 
was highest in the highest plant populations. It could not be 
determined if this yield loss was due to stress, the borer, or 
the interaction of the borer with stress. 
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METHODS AND PROCEDURES 
Eleven experiments were conducted on the Ankeny Research 
Farm during I966, I967, and I968. A European corn borer 
susceptible double cross corn hybrid, (GN2BD1 X 1DT)(LFS X WF9)» 
was used in all experiments. Each test was designed as a 
split-plot with row spacing being the whole-plot and plant 
populations the sub-plot» Each treatment was replicated four 
times on plots three rows wide by 25 feet long except in 196? 
when the plots were 50 feet long to provide plants for residue 
evaluations* Thirty-foot alleyways were left between blocks 
in the six experiments that were treated to control the borer 
and 5-foot alleyways were left between the blocks in the five 
experiments on which the establishment of the European corn 
borer was evaluated. 
All plots were planted by hand with three seeds planted 
in each hill in I966 and two seeds in each hill in 196? and 
1968. The desired spacing between the hills was obtained by 
following guides made of marked nylon rope. The spacing inter­
vals were painted on the guide rope. Row spacing was obtained 
by attaching three rope guides to wooden 2 X 4's through holes 
drilled the desired distance apart. This device was then 
superimposed on the area to be planted that had previously had 
the soil marked in rows spaced 40 inches apart. The first 
rope guide for each plot arrangement was superimposed over the 
appropriate 40-lnch spacing mark which made the second and 
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third rope guides for each plot lay on the soil the desired 
distance apart but not necessarily on soil spacing marks. 
In the experimental plots for corn borer control studies, 
three 40-inch soil spacing marks were used for each plot in 
evaluating the 30- and ^0-inch row spacings. Four 40-inch 
guide rows marked on the soil were used for each plot of corn 
involving studies of 15- and 20-inch row spacings. This 
arrangement made it possible to treat the corn planted in 15-
and 20-inch row spacings without running the applicator through 
the plots, since the wheels of the granular applicator could 
not be adjusted to travel through narrow row spacings without 
damaging the corn. 
Plots for experiments Involving the first-generation of 
the European corn borer were planted on May 6, I966, May 1, 
19671 and May 6, I968, and those used for studies on the 
second-generation of borers were planted June 1, I966, June 28, 
1967» and June 4, I968. The spatial arrangement of the corn 
plants within the plots is presented diagrammatically in 
Figure 1. 
Any hills from which the corn failed to emerge were 
replanted approximately 10 days after the first plants had 
emerged. The plots were hand cultivated and thinned to one 
plant per hill 20 to 25 days after first plant emergence to 
assure the desired plant population. 
Only the middle row of the three rows that constituted a 
plot was treated or artificially infested with borer egg 
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masses. This procedure made it rea^nably certain that the 
treatments applied were uniformly influenced by the various 
canopies of foliage created by the different spatial arrange­
ments of the corn plants. Ten marked plants in the center of 
each plot were artificially infested with corn borer egg 
masses in the blackhead stage of development. Each plant 
received two egg masses. 
Plants in the plots involving experiments with the first-
generation of the European corn borer were infested with egg 
masses on June 23t 1966, July 3» 196?» and June 26, 1968. 
These egg masses were placed deeply in each plant whorl. 
Plants in plots prepared for experiments with the second-
generation of the corn borer were infested with egg masses on 
July 30, 1966, August 24, I967, and August 1, I968. These 
egg masses were pinned on the underside of the leaf nearest 
the primary ear through the midrib and close to the stalk. 
Applications of granular formulations of the crop protec­
tion chemicals were made 4 to 5 days after the corn plants had 
been infested. A self-propelled high-clearance applicator, 
which had been remodeled for use in experimental work by 
W. G. Lovely of the Agricultural Engineering Research Division 
of the U.S. Department of Agriculture, Ames, Iowa, was used 
for treating the plots. Applications were made at a speed of 
4 miles per hour. Granules were discharged approximately 12 
inches above the plants in a band approximately 12 inches wide 
centered over the middle row of each plot. 
Figure 1. Diagram showing the spatial arrangement of rows and plants 
within rows related to plant populations per unit area 
l3/)68 
ui 
K 
< 
£ Û. 
« 
17,424 
\ii 
< 
-I Q. I 
26,136 
40" 
111 
i« 
30" 30" 
ROW WIDTH 
32 
f\3 
O 
15* 15" 
21 
The metering devices were calibrated to deliver the proper 
dosage for each row spacing. To assure a ur.iform and constant 
discharge, an electric motor turned the metering devices. No 
problems were encountered in driving the applicator through 
plots in which the rows were spaced 30 or 40 inches apart. It 
was necessary, however, to build an extension to the applica­
tor boom so that rows spaced 15 or 20 inches apart could be 
treated from the outside margin of the plots. 
Diazinon, 0,0-diethyl 0-(2-isopropyl-4-methyl-6-pyri-
midinyl) phosphorothioate, was used as the toxicant in I966 
while DDT, 1,1,l-trichloro-2,2-bis(£-chlorophenyl) ethane, was 
used in 1967 and 1968. Granular formulations containing l4 
percent diazinon or 5 percent DDT were used. These were 
obtained from commercial sources. Treatments were applied for 
the control of the first-generation of the European corn borer 
on June 25, July 7# and July 1 in 1966, I967, and I968, respec­
tively. Applications for the control of the second-generation 
of corn borer were made on August 3» August 29, and August 6 
in 1966, 1967, and I968, respectively. All treatments were 
made when the wind velocity was less than 3 miles per hour. 
To determine the amount of DDT in the soil, samples were 
collected on the day of application. Two replicates were 
sampled for this purpose for each spatial arrangement from 
experiments involving the control of both the first- and 
second-generation of the European corn borer during I967. Soil 
samples consisted of 1 square foot of soil approximately 1 
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inch deep. This square foot sample was centered on the treated 
row. Samples were collected July 7 and August 29 from the 
experiments on which the control of first- and second-genera-
tion borers, respectively, was being studied. 
Four to seven plants were taken from each plot, in two 
replicates, one day after the application of DDT for residue 
determinations. Figures 2 and 3 illustrate the way in which 
the plants were sectioned to obtain the samples. The samples, 
as shown, were made up of plant parts consisting of leaves, 
stalk and leaf axils, whorls, and entire plants. Samples were 
again taken at harvest time for residue analysis of corn 
treated for control of the first-generation of the borer. 
Samples of stover, cob, and grain were collected on October 
24. Samples taken to determine DDT residues resulting from 
applications made to control the second-generation of the 
borer were limited to those samples collected at the time when 
the corn was suitable for making ensilage. Frost destroyed the 
corn earmarked for subsequent harvest sampling. 
All plant samples, except the grain, were chopped in a 
Hobart food chopper within 1 hour after collection from the 
field. The chopped plant samples for each plant part from 
each spatial arrangement were then placed in a polyethylene 
sack, weighed, and placed in cold storage at -17°C. The chem­
ical analyses to determine the amount of DDT in the samples 
were made by the Pesticide Chemicals Research Branch of the 
U.S. Department of Agriculture, Beltsville, Maryland. 
Figure 2. Diagram showing the manner In which corn plants 
were divided to obtain plant parts for determining 
DDT residues following treatment for first-genera­
tion European corn borer control 
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Figure 3. Diagram showing the manner in which corn plants were 
divided to obtain plant parts for determining DDT 
residues following treatment for second-generation 
European corn borer control 
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The frozen samples were shipped to Beltsville on January 
31» 1968 by air freight In Insulated containers packed with 
dry Ice. Immediately upon arrival at the analytical laboratory, 
the samples were placed In a freezer at -$°C. 
DDT was extracted from the soil samples by placing 100 
grams of soil with 150 ml of 80^ acetonltrlle and 20^ HgO In a 
250 ml glass-stoppered Erlenmeyer flask. This sample was 
periodically shaken during the first 4 hours In this solvent 
and then allowed to stand overnight. The sample was filtered 
by gravity and a 75 ml aliquot taken for analysis. 
Twenty-five grams of chopped plant parts from each sample 
and 100 ml acetonltrlle were placed in a pint blendor jar and 
blended for 5 minutes. The extract was filtered with suction 
and transferred to a 1-llter separatory funnel; 250 ml of HgO, 
100 ml of petroleum ether, and 20 ml of saturated NaCl were 
added and the mixture was shaken vigorously for 3 minutes. 
The layers were allowed to separate and the acetonltrlle-water 
layer drained off. The petroleum ether extract was washed with 
two 100 ml portions of water, filtered through a layer of 
sodium sulfate and the volume adjusted to ca. 25 ml. The con­
centrated extract was then chromatographed on activated florl-
sll columns and the pesticide eluted with 200 ml of 10^ ethyl 
ether in petroleum ether. Soil sample extracts were carried 
through the same procedure. 
The eluants from the florisil columns were concentrated 
on a rotating evaporator and transferred to 15 ml centrifuge 
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tubes using hexane to effect the transfer. The hexane volumes 
were adjusted to 5 ml each In a bath with the aid of a 
gentle stream of dry air. Five microliters of hexane extract 
were then injected into a gas-liquid chromatograph and the 
resulting chromatograms were compared to those of standards run 
under the same conditions to determine the amounts of DDT, DDD, 
or DDE in each sample. 
The gas chromatograph was operated using the following 
conditions : 
Instrument: Barber Colman Model 20 
Detector: electron capture, tritium 
Column: 6l cm x 6 mm O.D. aluminum 
Column packing: 10^ DC 200 (w/w) on 100-120 mesh Gas 
Chrom Q 
(Applied Science Lab,, State College, 
Pa.) 
Temperatures: column 185°C, injection port 210°C, 
detector 200 C 
Carrier gas; nitrogen at 150 ml/minute 
The conditions described above of chemical analysis satis­
factorily detected the quantity of DDT, DDD, and DDE in the 
soil and plant samples. Untreated samples of soil and plant 
parts that had known amounts of the chemicals added to them 
demonstrated satisfactory chemical recovery. Recovery of DDT, 
DDD, and DDE from the soil was 100 percent and from the parts 
of a corn plant was from 90 to 100 percent. 
Experiments for determining the effectiveness of control 
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and those designed to compare infestations of the first-
generation of the European corn borer in relation to spatial 
arrangements of the corn plants were evaluated for larval sur­
vival. This was accomplished by splitting 10 marked plants in 
half from the tassel to the soil and recording the number of 
borer cavities in the stalk. Approximately 30 days elapsed 
between the time the plants had been artificially infested 
with egg masses (which corresponded with the natural moth 
flight) and the time of splitting. The evaluations were made 
on July 27, August 2, and July 29 in I966, I967, and I968, 
respectively. 
Experiments involving the effect of the arrangements of 
corn plants on second-generation borer control and borer sur­
vival were evaluated in a slightly different manner. Records 
were obtained by counting the borer cavities that could be 
found by splitting the three internodes of the plant above and 
below the primary ear plus those found in the ear shank. This 
limited the possibility of recording cavities caused by the 
first-generation of the borer lower in the stalk even though 
infestations from the first-generation of borers would be 
unlikely In corn planted this late. Splitting of the 10 
marked plants in each plot was done on October 9* October 27, 
and September 23 in I966, 19^7» and I968, respectively. On 
these dates in each year most borers had completed larval 
development. 
The data were statistically analyzed to determine 
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significant differences for the sources of variance by use of 
the F test. Significant differences due to treatments were 
further evaluated by applying Duncan's new multiple range test 
to the means. 
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RESULTS 
The summaries of the results from two experiments con­
ducted in 1966, designed to evaluate the influence of the 
spatial arrangement of corn plants on control of the first-
and second-generation of the European corn borer, are pre­
sented in Table 3* 
Table 3* Influence of the spatial arrangement of corn plants 
on European corn borer control, I966 
Mean cavities per 10 plants 
First-generation Second-generation 
Row spacing Plant spacing borer borer 
inches inches number number 
40 6 0.50 4.00 
9 1.25 4.50 
12 0.75 7.25 
30 8 3.25 8.00 
12 1.50 6.50 
16 1.25 5.25 
20 12 1.50 8.50 
18 1.50 7.25 
24 0.75 10.00 
^•7.15 pounds of l4 percent diazinon in granular formula­
tion applied per acre. 
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A commercial l4 percent granular formulation of diazinon was 
applied at the rate of 7.15 pounds per acre which closely 
approximates the application of 1 pound of active ingredient 
per acre. Proper application of this recommended rate of 
diazinon necessitated that the plants in the plots with 
40-inoh row spacings received 248*1 grams of granular material, 
while plants in rows spaced 30 inches apart received 186.2 
grams, and plants in rows spaced 20 inches apart received 
124.1 grams of granular material per 1000 feet of row (Table 1). 
The mean number of borer cavities found in the corn plants 
treated to control the first- and second-generation of the 
borer with diazinon, in plots with various spatial arrangements 
of corn plants, is shown in Table 3» Detailed data on the 
number of borer cavities found in the plants of each plot are 
presented in Tables 23 and 24. Variation in the data are 
illustrated by the following. The mean number of cavities 
caused by the first-generation of the borer following treat­
ment with diazinon ranged from 0.50 to 3*25 per 10 plants. 
The mean number of cavities caused by the second-generation of 
the borer after treatment with diazinon ranged from 4.00 to 
10.00 per 10 plants. Variation in the number of borer cavities 
found within a specific corn plant arrangement ranged from 1 to 
6 per 10 plants in the study on the first-generation (Table 
23). The study to evaluate control of the second-generation 
of the borer showed the extreme variation in the number of 
borer cavities found within a particular plant arrangement to 
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be from 4 to 20 per 10 plants (Table 24). The analyses of 
variance of these data are presented in Table 4. No signifi­
cant differences in the number of corn borer cavities were 
Table 4. Analysis of variance of the influence of the spatial 
arrangement of corn plants on European corn borer 
control, 1966 
Degrees of 
Source freedom Mean square F-value 
Pirst-Keneratlon 
Replicates 3 2.10 1.02 ns 
Row spacing (A) 2 4.20 2.05 ns 
Error (a) 6 2.05 
Plant population (B) 2 2.12 1 ns 
A X B 4 1.99 1 ns 
Error (b) I8 2.40 
Second-generation 
Replicates 3 33.66 1.53 ns 
Row spacing (A) 2 33*78 1.54 ns 
Error (a) 6 21.98 
Plant population (B) 2 6.O3 1 ns 
A X B  4  3 * 0 6  I  n s  
Error (b) 18 12.13 
^ns = non-significant at the 5 percent level of pro­
bability. 
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detected between replicates, row spaclngs, plant populations or 
for the Interaction of row spacing and plant population from 
control studies with the first- or second-generation of the 
borer. These studies indicated that each plant intercepted a 
sufficient quantity of the granular formulation of diazinon to 
produce equal borer control regardless of the differences in 
the spatial arrangements of the plants. However, a numerical 
trend in the number of borer cavities was found (Table 3), 
indicating poorer borer control from the study with the 
4^kecond-generation of the borer in the plants grown in rows 
spaced 2 0 inches apart. 
The influence of spatial arrangement of corn plants on 
first-generation larval establishment (based on cavities per 
10 plants) is shown in Table 5* Each plant of the 10 marked 
plants per plot received two borer egg masses in the blackhead 
stage of development. The row spacings and plant populations 
were the same as those used in the previously described I966 
studies. No crop protection chemicals were applied to the 
plants in this study. Borer cavities for each plot are 
listed in Table 25» The variations encountered in cavity data 
are given below. The mean number of borer cavities per 10 
plants found in this study following artificial infestation 
with borer egg masses, and attack by the naturally occurring 
borer adults, ranged from 2,75 to 14.50. The plants grown in 
rows 40 inches apart and spaced 6 inches apart in the row 
were strikingly free of borers for some unknown reason. As 
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Table 5» Influence of the spatial arrangement of corn plants 
on European corn borer abundance, 1966 
Mean cavities per 10 plants 
Row spacing Plant spacing First-generation borer 
inches inches number 
40 6 2.75 
9 12.50 
12 11.50 
30 8 14.50 
12 12.50 
16 12.00 
20 12 8.50 
18 12.50 
24 7.25 
shown in Table 25» variations in borer cavities found in the 
plants of a particular spatial arrangement ranged from 2 to 
31 per 10 plants. The analyses of variance of these data is 
presented in Table 6. No significant differences in borer 
cavities were detected by the analysis of the data that could 
be attributed to the spatial arrangement of the plants. 
Apparently the nearness of one plant to another and the 
ecological factors that were undoubtedly altered by the vari­
ations in planting patterns, did not affect establishment or 
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Table 6. Analysis of variance of the Influence of the spatial 
arrangement of corn plants on European corn borer 
abundance, 1966 
Degrees of 
Source freedom Mean square F-value 
First-generation 
Replicates 3 83.58 1 ns 
Row spacing (A) 2 58.53 1 ns 
Error (a) 6 123.86 
Plant population (B) 2 48.45 I.09 ns 
A X B 4 53.45 1.20 ns 
Error (b) 18 44,63 
^ns = non-significant at the 5 percent level of 
probability. 
migration of the borer larvae. No differences in the attrac­
tiveness of any of the spatial arrangements of the corn plants 
to the wild corn borer population were indicated. 
The influence of spatial arrangement of corn plants on 
chemical control (based on cavities per 10 plants) of the 
first- and second-generation of the European corn borer in 
1967 is presented in Table 7. A commercial 5 percent granular 
formulation of DDT was applied to the plants at the rate of 
20 pounds per acre. Treatments were applied in each experiment 
to plants in plots with row spacings of 15t 20, 30, and 40 
Inches. The row spacing plots were further subdivided so that 
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Table 7# Influence of the spatial arrangement of corn plants 
on European corn borer control, 19^7 
Mean cavities per 10 plants 
First-generation Second-generation 
Row spacing Plant spacing borer borer 
inches inches number number 
40 6 6.25 2.25 
9 12.00 5.00 
12 5.25 3.50 
30 8 8.00 1.50 
12 11.50 5.75 
16 8.50 3.50 
20 12 14.25 3.00 
18 11.25 3.25 
24 14.00 3.00 
15 16 9.25 5.75 
24 17.00 7.00 
32 13.75 5.25 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre» 
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plots of each row spacing contained plant populations of 
13,068, 17,424, and 26,136 per acre. In order to apply DDT at 
the rate of 20 pounds per acre to plants grown in rows spaced 
15» 20, 30, and 40 Inches apart. It was necessary that the 
plants be treated with 260*4, 347.0, 520.8, and 694.0 grams of 
granular material per 1000 feet of row for the respective row 
spacing (Table l). Detailed data on the number of borer 
cavities found in the plants of each plot are shown in Tables 
26 and 27. The variability of the data is best illustrated by 
the following. The mean number of cavities in the plants 
caused by the first-generation of the borer following treatment 
with DDT ranged from 5*25 to 17<.00 per 10 plants. The mean 
number of cavities in the plants caused by the second-genera­
tion of the borer following treatment with DDT ranged from 
1.50 to 7*00 per 10 corn plants. The number of borer cavities 
found within a specific corn plant arrangement ranged from 5 
to 28 per 10 plants in the study on the first-generation of 
the borer (Table 26). The study to evaluate control of the 
second-generation of the borer showed that the variation in 
the number of borer cavities found within a particular plant 
arrangement was from 1 to 12 per 10 plants (Table 27). The 
analyses of variance of these data are presented in Table 8. 
No significant differences in the number of corn borer cavities 
were detected between replicates, row spacings, plant popula­
tions, or the Interaction of row spacing and plant population 
from control studies with the first- or second-generation of 
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Table 8, Analysis of variance of the influence of the spatial 
arrangement of corn plants on European corn borer 
control * 1967 
Degrees of 
Source freedom Mean square P-value 
First-generation 
Replicates 3 51®50 1.13 ns 
Row spacing (A) 3 91*67 2.01 ns 
Error (a) 9 ^5*65 
Plant population (B) 2 52.53 2.25 ns 
A X B 6 28.85 1.24 ns 
Error (b) 24 23.30 
Second-generation 
Replicates 3 1.19 1 ns 
Row spacing (A) 3 20.69 1.32 ns 
Error (a) 9 15*69 
Plant population (B) 2 18.8l 2.54 ns 
A X B 6 3*40 1 ns 
Error (b) 24 7*^2 
^ns = non-significant at the 5 percent level of 
probability. 
40 
the borer. Evidently each plant Intercepted enough DDT 
regardless of the variations in the spatial arrangement of the 
corn plants to result in equal control of the borer. 
The interpretation of the results from the two studies 
conducted in 1967, designed to determine the effect of corn 
planting patterns on corn borer control, was identical to that 
of the 1966 studies. In both years, the spatial arrangement 
of corn plants, as limited by the row spacings and plant 
populations, had no significant effect on European corn borer 
control. However, as in I966, the same numerical trend toward 
more borer cavities in the plants or poorer control following 
treatment was found in 19^7 as the distance between corn rows 
was reduced (Table 7). Plants grown in rows spaced 15 and 20 
inches apart, subject to the attack of the first-generation of 
borers, had a slightly greater number of borer cavities after 
treatment with DDT than corn planted in rows spaced 30 or 40 
inches apart. This same phenomenon was shown by the number of 
borer cavities found in plants grown in rows 15 inches apart 
and subject to the attack of the second-generation of the borer. 
The influence of spatial arrangement of corn plants on 
both first- and second-generation borer establishment (based 
on cavities per 10 plants) in I967 is presented in Table 9. 
The plants were artificially infested with two borer egg 
masses each and were grown in plots with the same row spacings 
and plant populations as those used in the previously 
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Table 9. Influence of the spatial arrangement of corn plants 
on European corn borer abundance, 1967 
Row spacing Plant spacing 
Mean cavities 
First-generation 
borer 
per 10 plants 
Second-generation 
borer 
inches inches number number 
40 6 16.75 8.50 
9 20.00 6.25 
12 17.25 13.00 
30 8 25.25 9.50 
12 26.50 12.75 
16 20.50 9.25 
20 12 18.75 9.75 
18 13.00 15.00 
24 22.00 11.25 
15 16 13.75 13.85 
24 21.00 11.75 
32 12.50 11.00 
described 19^7 investigations. Detailed data for these 
experiments are shown in Tables 28 and 29. 
Variations in the data that were encountered showed the 
following. The mean number of borer cavities found in the 
plants grown in the various spatial arrangements related to 
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first-generation borer establishment as shown in Table 9, 
ranged from 6.25 to 13*75 per 10 plants from the various 
planting arrangements. In both experiments, these cavities 
resulted from the feeding of corn borer larvae established on 
the plants through artificial infestation with borer egg 
masses and eggs oviposited by the wild population of the 
borer. Variations in the number of borer cavities found in 
the plants of a specific arrangement, from the study with the 
first-generation of the borer, ranged from 5 to 28 per 10 
plants, as shown in Table 28. In the test with the second-
generation of the borer, the variation in the number of borer 
cavities found per 10 plants within a particular spatial 
arrangement ranged from 4 to 251 as shown in Table 29* The 
analyses of variance of these data are presented in Table 10. 
A significant difference in the number of borer cavities, at 
the 5 percent level of probability, was detected between 
replicates in the study with the first-generation of the 
borer. The cause of this difference was not known. No other 
significant differences in borer establishment, due to the 
spatial arrangements of the corn plants, as reflected by the 
number of borer cavities found by splitting the plants, were 
indicated for row spacings, plant populations, or the inter­
action of row spacing and plant population. 
The 1967 data from studies on the spatial arrangement of 
corn plants affecting European corn borer establishment 
essentially confirmed the findings of I966. The distance 
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Table 10. Analysis of variance of the Influence of the spatial 
arrangement of the corn plants on European corn 
borer abundance, 1967 
Degrees of 
Source freedom Mean square F-value^ 
First-generation 
Replicates 3 203.24 4.28 s 
Row spacing (A) 3 154.24 3*25 ns 
Error (a) 9 47.52 
Plant population (B) 2 18.I9 1 ns 
A X B 6 67.16 1.32 ns 
Error (b) 24 50.8I 
Second-generation 
Replicates 3 61.47 2.45 ns 
Row spacing (A) 3 22.69 1 ns 
Error (a) 9 25.09 
Plant population (B) 2 4.77 1 ns 
A X B 6 31.69 2.04 ns 
Error (b) 24 15.56 
^ns = non-significant at the 5 percent level of proba­
bility; 
s = significant at the 5 percent level of probability. 
between corn plants in lateral directions and the many 
unidentified factors that would undoubtedly be changed by the 
variations in plant arrangements did not affect establishment 
or migration of the borer larvae. Attraction of the wild corn 
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borer adults for oviposition sites based on cavities due to 
the various spatial arrangements of the corn plants was, as 
far as could be determined, the same for each plant arrange­
ment. 
The influence of spatial arrangement of corn plants on 
chemical control (based on cavities per 10 plants) of the 
first- and second-generation of the corn borer in I968 is pre­
sented in Table 11. Procedures used were identical to those of 
the 1967 studies in that the granular formulation of DDT was 
applied as the control agent to plants grown In rows spaced 
15, 20, 30, and 40 Inches apart and having three plant popu­
lations in each row spacing. The amount of granular material 
applied per unit area was constant regardless of row spacings, 
while as the distance between rows changed, marked variations 
in the amount of granules per linear foot of row resulted. 
The mean number of cavities in 10 corn plants in the 
study on control of the first-generation of the borer varied 
from 1«75 to 7«50 between the plots as shown in Table 11. The 
number of borer cavities found in the plants from the investi­
gation with the second-generation of the borer ranged from 
7.25 to 15«25 per 10 plants. Cavities in the plants resulting 
from attack by the first-generation of the borer varied from 
1 to 11 per 10 plants from plots of a specific spatial 
arrangement (Table 30)• The greatest variation in the number 
of cavities resulting from attack by the second-generation of 
the borer from one plant arrangement was from 5 to 24 in 10 
^5 
Table 11. Influence of the spatial arrangement of corn plants 
on European corn borer control, 19^8 
Row spacing Plant spacing 
Mean cavities 
First-generation 
borer 
per 10 plants 
Second-generation 
borer 
inches inches number number 
40 6 2.25 8.00 
9 2.25 11.75 
12 1.75 7.75 
30 8 2.00 7.25 
12 3.00 8.25 
16 4.75 8.75 
20 12 4.50 15.00 
18 4.25 13.75 
24 5.25 10.00 
15 16 7.50 15.25 
24 3.50 12.50 
32 3.50 10.75 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
plants (Table 31). The analyses of variance for these data 
are presented in Table 12. No significant differences were 
indicated between replicates, row spacings, plant populations 
or the interaction of row spacing and plant population for 
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Table 12. Analysis of variance of the influence of the spatial 
arrangement of corn plants on European corn borer 
control, 1968 
Degrees of 
Source freedom Mean square F-value^ 
First-generation 
Replicates 3 10,58 1.20 ns 
Row spacing (A) 3 20.14 2,29 ns 
Error (a) 9 8,79 
Plant population (B) 2 2.78 i ns 
A X B 6 9*24 1,66 ns 
Error (b) 24 5*57 
Second-generation 
Replicates 3 13*61 1 ns 
Row spacing (A) 3 74.61 3*29 ns 
Error (a) 9 22.70 
Plant population (B) 2 24.94 1.08 ns 
A X B 6 15.05 1 ns 
Error (b) 24 23.08 
^ns = non-significant at the 5 percent level of 
probability. 
either generation of the borer. Apparently each plant inter­
cepted sufficient DDT regardless of the variations in plant 
arrangement to result in equal control of the borer. 
As in 1967» the F-value computed for row spacing from the 
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number of second-generation borer cavities found in I968 came 
close to the tabular F-value required for significance at the 
5 percent level of probability. The reduction in the number 
of borer cavities from the application of DDT to control the 
borer in both I967 as previously shown and I968 (Table 11) was 
numerically greater in the plants grown in rows spaced 30 and 
U-0 inches apart compared with plants grown in row spacings of 
15 or 20 inches. 
The trend toward poorer borer control associated with 
reduced spacing between the rows, although not significant in 
any of the three years, followed the same pattern each year. 
The effect of plant population or the interaction of plant 
population with row spacing on borer control was not signifi­
cant in any of the three years. Essentially then, the results 
of the investigations carried out over a period of 3 years 
were in complete agreement on the Influence of the spatial 
arrangement of corn plants on control of the first- and 
second-generation of the European corn borer. 
Two other studies were carried out in I968 to determine, 
as in the previous 2 years, if the spatial arrangement of corn 
plants influenced larval establishment of the first- and 
second-generation of the European corn borer. A summary of 
cavity counts is presented in Table 13; detailed data are pre­
sented in Table 32 and 33» Procedures used were identical with 
those followed in I967. 
The mean number of cavities per 10 plants, as shown in 
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Table 13* Influence of the spatial arrangement of corn plants 
on European corn borer abundance, I968 
Row spacing Plant spacing 
Mean cavities per 10 plants 
First-generation Second-generation 
borer borer 
inches inches number number 
40 6 6.75 37.00 
9 8.00 37.00 
12 9.25 31.75 
30 8 6.50 34.50 
12 5.75 39.75 
16 6.50 38.00 
20 12 7.50 45.50 
18 6.25 39.75 
24 6.50 40.50 
15 16 5.75 37.00 
24 6.00 36.50 
32 6.25 34.25 
Table 13» ranged from 5*75 to 9«25 in the test with the first-
generation of the borer and from 31*75 to ^5*50 cavities per 10 
plants from plots in the test with the second-generation of the 
borer. Variation in the number of cavities found within a 
specific planting pattern ranged from 1 to l4 per 10 plants in 
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Table l4. Analysis of variance of the Influence of the 
spatial arrangement of corn plants on European corn 
borer abundance, I968 
Source 
Degrees of 
freedom Mean square F-value 
First-generation 
Replicates 3 
Row spacing (A) 3 
Error (a) 9 
Plant population (B) 2 
A X B 6 
Error (b) 24 
41.83 
9.50 
15.15 
1.75 
2.42 
13.53 
2.76 ns 
1 ns 
1 
1 
ns 
ns 
Second-generation 
Replicates 3 
Row spacing (A) 3 
Error (a) 9 
Plant population (B) 2 
A X B 6 
Error (b) 24 
30.58 
108.08 
65.03 
27.25 
28.58 
94.59 
1 ns 
1.66 ns 
1 
1 
ns 
ns 
ns = non-significant at the 5 percent level of 
probability 
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the study with the first-generation of the borer (Table 32). 
One spatial arrangement of the corn plants In the study with 
the second-generation borer showed a variation In the number 
of cavities found In 10 plants that ranged from 20 to 55» The 
analyses of variance of these data are presented In Table 14. 
No significant differences In the number of cavities recorded 
between replicates, row spacing, plant population or the Inter­
action of row spacing and plant population were found for 
either the first- or second-generation of the corn borer. 
Results of the 1968 investigations further corroborate the 
findings of the previous 2 years' research. The spatial 
arrangement of corn plants or the nearness of one plant to the 
others did not detectably Influence either attraction of the 
wild corn borer adults for ovlpositlon sites or establishment 
and migration of the borer larvae. 
Samples of soil and portions of corn plants were col­
lected in 1967 to determine DDT residue following the use of 
this crop protection chemical for European corn borer control. 
Gas-liquid chromatography was used to detect DDT, DDD, and DDE 
in the samples. The plants sampled were collected from the 
1967 studies to determine the Influence of the spatial 
arrangement of corn plants on control of the first- and second-
generation of the borer. The relationship between borer con­
trol and DDT residue to plant arrangement is shown by the data. 
Residues of DDE were detected by the analyses, but were 
either negligible or confounded with naturally occurring 
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Table 15. Influence of the spatial arrangement of corn plants 
on the amount of DDT found following treatment for 
first-generation European corn borer control, I967 
Mean DDT residue In p.p.m. 
Row Plant Stalk and , Entire Harvest 
spacing spacing Soil Leaves leaf axils Whorl plant stover 
inches inches 
40 6 0.35 7.53 0.47 H
 0
 
12.65 0.52 
9 0.71 1.70 0.54 18.65 12.58 0.28 
12 0.44 7.28 0.78 22.98 11.33 0.57 
30 8 0.55 1.13 0.65 16.13 5.18 0.38 
12 0.35 0.80 0.83 8.25 2.28 0.19 
16 0.64 2.68 0.48 7.50 5.58 0.67 
20 12 0.37 2.39 0.40 11.73 6.15 0.36 
18 0.61 0.75 0.44 6.23 5.53 0.56 
24 0.65 0.47 0.57 7.35 2.74 0.18 
15 16 0.38 1.93 0.70 9.98 2.69 0.21 
24 0.61 0.81 0.28 9.33 2.70 0.19 
32 0.49 0.67 0.l4 6.23 3.08 0.25 
^20 pounds of 5 percent DDT in a granular formulation 
applied per acre, 
^significant difference detected. 
substances. For example, the chemical analysis of 24 untreated 
soil samples showed residues of DDE ranging from 0.20 to 
0.^2 p.p.m.; whereas, soil samples obtained from under the 
plant canopy following treatment with DDT contained DDE rang­
ing from 0.21 to 0.44 p.p.m. Within these samples, no residue 
pattern could be detected that could be linked to the spatial 
arrangement of the plants. The highest residue for DDE found 
as a result of the chemical analysis of plant parts was 0.08 
p.p.m. The highest number of plant samples found to contain 
definite amounts of DDE in a series of 48 analyses was two. 
Summaries of the DDT residues found in the soil, leaves, 
stalk and leaf axils, whorls, entire plants, and harvest 
stover samples are presented in Table 15. These residues were 
found on plants treated with 20 pounds of 5 percent DDT in 
granular formulation per acre for control of the first-genera-
tion corn borer in 19^7. This experiment was designed to 
determine the influence of the spatial arrangement of corn 
plants on borer control and on the pattern of residue distri­
bution. Tables 34 through 39 present the detailed data on the 
residues found in this experiment. 
Samples made up of the whorls of the plants had the 
highest DDT residues (Table 15)• This was anticipated, based 
on previous studies cited in the literature. The quantity of 
DDT found on the plants and soil increased in the following 
manner; soil stalk and leaf axils leaves entire plants 
whorls. The data presented in Table 15 show that the spatial 
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arrangements of the plants significantly influenced the 
deposits of residue found in the whorl and leaf samples. This 
was apparently associated with the distance between the corn 
rows and not plant population or the interaction. 
A summary of the statistical analyses of the amount of 
DDT detected in the various samples following application of 
DDT for the control of the first-generation of the borer is 
presented in Table l6. No significant differences in the 
amount of residue were detected associated with the spatial 
arrangement of the corn plants from samples of the soil, stalk 
and leaf axils, entire plants, or the harvest-time stover. A 
significant difference in the quantity of DDT in samples of the 
leaves was detected attributable to row spacings. The means 
for row spacing as separated by Duncan's multiple range test 
shown in Table l6 indicated that the samples of leaves from 
plants grown in row spacings of 40 inches had significantly 
higher amounts of DDT than the leaf samples from plants grown 
in 15-t 20-, or 30-lnch row spacings. An additional signifi­
cant difference in DDT residues found in the whorls was 
indicated associated with replicates and row spacings. The 
cause of the difference between replicates was not known. 
Duncan's multiple range test was used to differentiate the 
means for row spacing. This test indicated that whorl samples 
from plants grown in rows spaced 40 inches apart had signifi­
cantly higher amounts of DDT than whorls of the corn plant in 
the rows grown closer together. 
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Table l6. Analysis of variance of the influence of the 
spatial arrangement of corn plants on the amount of 
DDT found following treatment for first-generation 
European corn borer control, 196? 
Degrees of , 
Source freedom Mean square P-value 
Soil DDT 
Replicates 1 0.0800 1 ns 
Row spacing (A) 3 0.0033 1 ns 
Error (a) 3 0.0833 
Plant population (B) 2 0.0550 2.31 ns 
A X B 6 0.0433 1.82 ns 
Error (b) 8 0.0238 
Leaves DDT 
Replicates 1 3.20 2.01 ns 
Row spacing (A) 3 26.72 16.81 ** 
Error (a) 3 1.59 
Plant population (B) 2 11.03 1 ns 
A X B 6 5.26 1 ns 
Error (b) 8 12.53 1 ns 
Duncan's testai 
Row spacing 
Treatment = 15-inch 20-inch 30-inch ^0-inch 
Mean = 1.14 1.21 1.54 9.50 
^20 pounds of 5 percent DDT in a granular formulation 
applied per acre, 
^ns = non-significant at the 5 percent level of 
probability; 
* = significant at the 5 percent level of probability; 
** = significant at the 1 percent level of probability. 
Any two means not underscored by the same line are 
significantly different at the level of probability indicated 
in the analysis. 
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Table l6. (Continued) 
Source 
Degrees of 
freedom Mean square F-value 
Stalk and leaf axils DDT 
Replicates 
Row spacing (A) 
Error (a) 
Plant population (B) 
A X B 
Error (b) 
Whorl DDT 
Replicates 
Row spacing (A) 
Error (a) 
Plant population (B) 
A X B 
Error (b) 
Duncan's test^: 
Treatment = 15-lnch 
Mean = 8.51 
Entire plant DDT 
Replicates 
Row spacing (A) 
Error (a) 
Plant population (B) 
A X B 
Error (b) 
1 
3 
3 
2 
• 6  
8 
1 
3 
3 
2 
6 
8 
0.003 
0.096 
0.184 
0.009 
0.099 
0.104 
46.62 
174.28 
3.20 
25.44 
20.32 
40.38 
1 
1 
1 
1 
ns 
ns 
ns 
ns 
14.57 * 
54.46 ** 
1 
1 
ns 
ns 
Row spacing 
20-lnch 30-in.ch 40-lnch 
8.43 10.66 19.78 
1 
3 
3 
2 
6 
8 
23.49 
105.00 
18.73 
2.38 
3.97 
10.98 
1.25 ns 
5.60 ns 
1 
1 
ns 
ns 
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Table l6. (Continued) 
Source 
Degrees of 
freedom Mean square F-value b 
Harvest stover DDT 
Replicates 
Row spacing (A) 
Error (a) 
Plant population (B) 
A X B 
Error (b) 
1 
3 
3 
2 
6 
8 
0.368 8.97 ns 
0.069 1.68 ns 
0.041 
0.026 1 ns 
0.074 1.51 ns 
0.049 
Summaries of the quantity of DDD found in the soil, 
leaves, stalk and leaf axils, whorls, entire plants, and 
harvest stover samples are shown in Table 17. These residues 
were found In the samples collected from the I967 experiment to 
evaluate the effect of the spatial arrangement of corn plants 
on borer control and pattern of residues. Tables 34 through 39 
present detailed data on the quantity of DDD detected. 
Samples made up of the whorls of the corn plant had the 
greatest amount of DDD (Table 17). The samples of entire 
plants had the next highest amount of DDD followed by samples 
of leaves. Residues of DDD in the whorls differed significantly 
due to the spatial arrangement of the corn plants. This 
appeared to be associated with the spacing of the rows and not 
with plant population. 
The summaries of the analyses of variance of the quantity 
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Table 1?. Influence of the spatial arrangement of corn 
plants on the amount of DDD found following treat­
ment for first-generation European corn borer 
control, 1967 
Mean DDD residue in p.p.m. 
Row 
spacing 
Plant 
spacing Soil Leaves 
Stalk and 
leaf axils Whorl^ 
Entire 
plant 
Harvest 
stover 
inches inches 
40 6 0.06 2.39 0.10 8.78 3.43 
9 0.18 0.62 0.12 9.63 3.90 
12 0.08 2.65 0.17 13.23 2.85 0.05 
30 8 0.l4 0.32 0.13 8.63 1.63 
12 0.07 0.18 0.35 3.80 0.47 
16 0.16 0.76 0.10 3.65 1.56 0.09 
20 12 0.06 0.61 0.29 4.83 1.78 
18 0.15 0.18 0.11 2.20 1.11 
24 0.15 0.12 0.l4 2.95 1.03 
15 16 0.04 0.46 0.18 5.85 0.68 
24 0.14 0.19 0.06 4.18 0.35 
32 0.16 0.20 0.00 2.70 0.86 
^20 pounds of 5 percent DDT in a granular formulation 
applied per acre. 
^Significant difference detected. 
of DDD found in the various samples after application of DDT 
for control of the first-generation of the European corn borer 
are presented in Table l8. No significant differences in the 
amount of DDD were detected from samples of soil, leaves, 
stalk and leaf axils, or the entire plants. A significant 
difference in the quantity of residue was found in samples of 
the corn whorls associated with row spacings. The differences 
between means of the row spacings were separated by Duncan's 
multiple range test (Table l8). This indicated that samples 
of whorls from plants grown in rows spaced 40 inches apart 
had significantly more DDD than when grown in rows spaced 
closer together. 
Summaries of the amount of DDT found in samples from the 
soil and portions of the plants following application of 20 
pounds of 5 percent DDT in granular formulation per acre, to 
control the second-generation of the European corn borer, are 
shown in Table 19» Tables 40 through 44 present detailed data 
on the quantity of DDT detected. A significant difference in 
the amount of residue was indicated for samples of leaves and 
stalk and leaf axils. The difference associated with leaves 
was apparently due to row spacing whereas that for the stalk 
and leaf axils was not clear without statistical analysis. 
The statistical analyses of DDT residue found in the 
various samples are presented in Table 20. No significant 
differences were indicated in the quantity of DDT found 
associated with the spatial arrangements of the corn plants in 
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Table l8« Analysis of variance of the influence of the 
spatial arrangement of corn plants on the amount of 
DDD found following treatment for first-generation 
European corn borer control « 19^7 
^ 
Degrees of , 
Source freedom Mean square P-value 
Soil DDD 
Replicates 1 0.0l40 1 ns 
Row spacing (A) 3 0.0009 1 ns 
Error (a) 3 0.0146 
Plant population (B) 2 0.0094- 2.33 ns 
A X B 6 0.0051 1.26 ns 
Error (b) 8 0.0040 
Leaves DDD 
Replicates 1 0.186 1 ns 
Row spacing (A) 3 3*639 4.18 ns 
Error (a) 3 0.870 
Plant population (B) 2 1.112 1 ns 
A X B 6 0.567 1 ns 
Error (b) 8 1.590 
^20 pounds of 5 percent DDT in a granular formulation 
applied per acre. 
^ns = non-significant at the 5 percent level of probabil­
ity; 
* = significant at the 5 percent level of probability. 
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Table l8. (Continued) 
Source 
Degrees of , 
freedom Mean square P-value 
Stalk and leaf axils DDD 
Replicates 
Row spacing (A) 
Error (a) 
Plant population (B) 
A X B 
Error (b) 
1 
3 
3 
2 
6 
8 
0.005 
0.015 
0.011 
0.013 
0.022 
0.078 
1 ns 
1.36 ns 
1 
1 
ns 
ns 
Whorl DDD 
Replicates 
Row spacing (A) 
Error (a) 
Plant population (B) 
A X B 
Error (b) 
1 
3 
3 
2 
6 
8 
12.06 
62,44 
4.26 
8.90 
8.98 
16.80 
2,83 ns 
14.66 * 
1 
1 
ns 
ns 
Duncan's test ; 
Treatment 
Mean 
Row spacing 
15-lnoh 20-lnch 30-inch 40-inch 
4.24 3.32 5.36 10.54 
Any two means not underscored by the same line are 
significantly different at the 5 percent level of probability. 
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Table l8, (Continued) 
Degrees of , 
Source freedom Mean square P-value 
Entire plant DDD 
Replicates 1 1.^5 1.01 ns 
Row spacing (A) 3 8.76 6.08 ns 
Error (a) 3 1.44 
Plant population (B) 2 O.38 1 ns 
A X B 6 0,50 1 ns 
Error (b) 8 1.55 
the samples of soil, entire plants, or harvest silage. Dif­
ferences Indicated to be significant for residues found were 
Indicated for the leaf and stalk and leaf axil samples. These 
data Indicate that row spacing significantly affected the 
amount of DDT In the leaf samples. The mean quantities of DDT 
found associated with row spacing were evaluated with Duncan's 
multiple range test. This test Indicated that samples of 
leaves from corn grown In rows spaced 15 or 20 Inches apart 
had significantly less DDT residue than those collected from 
rows grown farther apart. The amount of DDT found in the 
samples of the stalk and leaf axils was shown to be influenced, 
at the 5 percent level of probability, by the interaction of 
the distance between rows and plant population. This signifi­
cant interaction apparently was due to unknown causes since no 
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Table 19. Influence of the spatial arrangement of com plants 
on the amount of DDT found following treatment for 
second-generation European corn borer control, 196? 
Mean DDT residue in p.p.m. 
Row Plant , Stalk and. Entire Harvest 
spacing spacing Soil Leaves leaf axils plant silage 
inches inches 
40 6 0.68 0.28 1.27 0.69 0.36 
9 0.60 0.22 0.24 0.40 0.24 
12 0.76 0.19 0.99 0.45 0.63 
30 8 0.54 0.l4 0.55 0.36 0.33 
12 0.50 0.41 1.65 1.07 0.39 
16 0.38 0.27 1.05 0.63 0.76 
20 12 1.24 0.15 0.57 0.64 0.63 
18 0.92 0.l4 1.05 0.34 0.20 
24 1.36 0.l4 2.00 0.89 0.32 
15 16 0.57 0.10 0.37 0.22 0.13 
24 0.49 0.16 0.65 0.16 0.17 
32 0.48 0.14 0.38 0.53 0.20 
^2 0 pounds of 5 percent DDT in a granular formulation 
applied per acre. 
b Significant difference detected. 
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Table 20. Analysis of variance of the influence of the spatial 
arrangement of corn plants on the amount of DDT 
found following treatment for second-generation 
European corn borer control, I967 
Degrees of , 
Source freedom Mean square F-value 
Soil DDT 
Replicates 1 O.5II 1 ns 
Row spacing (A) 3 0.620 1 ns 
Error (a) 3 0.644 
Plant population (B) 2 O.O38 2.92 ns 
A X B 6 0.031 2.38 ns 
Error (b) 8 O.OI3 
Leaves DDT 
Replicates 1 0.0084 9*33 ns 
Row spacing (A) 3 0.0280 31«11 ** 
Error (a) 3 O.OOO9 
Plant population (B) 2 O.OO85 1 ns 
A X B 6 0.0116 1 ns 
Error (b) 8 0.0225 
Duncan's testai 
Row spacing 
Treatment = 15-inch 20-inch 30-inch 40-inch 
Mean = 0.132 0.145 0.274 0.232 
^20 pounds of 5 percent DDT in a granular formulation 
applied per acre. 
^ns = non-significant at the 5 percent level of probabil­
ity; 
* = significant at the 5 percent level of probability; 
** = significant at the 1 percent level of probability. 
Any two means not underscored by the same line are sig­
nificantly different at the 1 percent level of probability. 
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Table 20« (Continued) .. 
Degrees of , 
Source freedom Mean square F-value 
Stalk and leaf axils DDT 
Replicates 1 0.098 1 ns 
Row spacing (A) 3 0.325 1 ns 
Error (a) 3 0.904 
Plant population (B) 2 0.345 1.84 ns 
A X B 6 O.8O3 4.27 * 
Error (b) 8 0.188 
Entire plant DDT 
Replicates 1 0.040 1 ns 
Row spacing (A) 3 0.173 1.26 ns 
Error (a) 3 0.137 
Plant populations (B) 2 0.052 1 ns 
A X B 6 0.158 1 ns 
Error (b) 8 0.171 
Harvest silage DDI' 
Replicates 1 0.053 1 ns 
Row spacing (A) 3 0.118 2.19 ns 
Error (a) 3 0.054 
Plant population (B) 2 0.104 1.01 ns 
A X B 6 0.062 1 ns 
Error (b) 8 0.103 
constant pattern was evident from the data. 
Residues of DDD found in the samples collected from the 
1967 second-generation borer study are summarized in Table 21. 
The quantities of DDD detected were small; but the greatest 
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Table 21, Influence of the spatial arrangement of corn plants 
on the amount of DDD found following treatment for 
second-generation European com borer control, 1967 
Row 
spacing 
Plant 
spacing Soil 
Mean DDD residue in 
Stalk and 
Leaves leaf axils 
p.p.m. 
Entire 
plant 
Harvest 
silage 
inches inches 
40 6 0.17 0.07 0.35 0.16 0.08 
9 0.13 0.05 0.00 0.07 0.03 
12 0.20 0.04 0.21 0.12 0.12 
30 8 0.14 0.05 0.10 0.07 0.05 
12 0.12 0.08 0.54 0.32 O.Oé 
16 0.09 0.06 0.32 0.14 0.16 
20 12 0.31 0.03 0.09 0.18 0.10 
18 0.24 0.00 0.29 0.06 0.02 
24 0.38 0.00 0.73 0.30 0.06 
15 16 0.09 0.00 0.06 0.03 0.00 
24 0.07 0.02 0.16 0.00 0.02 
32 0.10 0.00 0.07 0.10 0.00 
^20 pounds of 5 percent DDT in a granular formulation 
applied per acre. 
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deposits were found in samples of the soil and stalk and le&f 
axils. 
S"ummaries of the analyses of variance of the amount of 
DDD found in the various samples following application of 20 
pounds of 5 percent DDT in granular formulation per acre, to 
control the second-generation of the borer, are presented in 
Table 22 * F-values were not calculated for every series of 
samples because of the number that contained no DDD (Tables 
40 through 44). Therefore analysis of variance was computed 
only for residues found in samples of soil and stalk and leaf 
axils. These statistical evaluations showed no significant 
differences in the amounts of DDD found in the samples 
associated with the spatial arrangement of the plants. 
No detectable quantities of DDT, DDD, or DDE were found 
in the samples of grain or cobs collected at harvest time from 
the plots treated with DDT for control of the first-generation 
of the borer. Small quantities of DDT were found in the 
stover. DDD was detected in a few of the samples of stover 
and less than 0.01 p.p.m. of DDE was found in the stover at 
harvest. 
Samples collected at the time the corn was at the proper 
state of maturity for preparing ensilage, from plots treated 
with DDT for control of the second-generation of the borer, 
contained minute amounts of DDT. The magnitude of the DDT 
residue found in the samples of plants grown in rows spaced 15 
inches apart tended to be less than in rows spaced farther 
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Table 22, Analysis of variance of the influence of the spatial 
arrangement of corn plants on the amount of DDD 
found following treatment for second-generation 
European com borer control, 1967 
Degrees of , 
Source freedom Mean square F-value 
Soil DDD 
Replicates 1 0,077 I.I8 ns 
Row spacing (A) 3 O.O6O 1 ns 
Error (a) 3 0,065 
Plant population (B) 2 0,007 1,75 ns 
A X B 6 0.003 1 ns 
Error (b) 8 0.004 
Stalk and leaf axils DDD 
Replicates 1 0,02 0 1 ns 
Row spacing (A) 3 0,097 1 ns 
Error (a) 3 0,098 
Plant population (B) 2 0,067 l,l4 ns 
A X B 6 0.104 1,76 ns 
Error (b) 8 0,059 
^20 pounds of 5 percent DDT in a granular formulation 
applied per acre. 
^ns = non-significant at the 5 percent level of probabil­
ity. 
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apart. Extremely small quantities of DDD were found in a few 
samples and no DDE was detected. 
The residues of DDT found are of great interest for they 
help explain the differences in control of the borer recorded 
in these studies. The influence of the spatial arrangement of 
the corn plants in experiments with both generations of the 
borer during 1967 on control and residues was shown. It was 
apparent that the residues found were influenced by the spatial 
arrangement of the plants and that this effect was similar to 
the influence exerted by plant arrangement on borer control. 
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DISCUSSION 
The recent trend In corn production toward narrowing the 
row spacing, accompanied by the steady increases in the number 
of corn plants per acre, posed the question of the accuracy of 
recommendations for European corn borer control. These recom­
mendations were developed over the years from results obtained 
on corn plots planted in rows spaced 40 inches apart, with 
plant populations of approximately 17,000 per acre. Changes in 
the spatial arrangement of corn plants could conceivably alter 
the plant canopy or the plants themselves so that the quantity 
of the crop protection chemical applied for European corn borer 
control intercepted by the plants would correspondingly be 
altered. 
Altering the spatial arrangement of corn plants within a 
field could alter the microclimate and associated factors 
which might have a profound effect on the European corn borer 
and the effectiveness of recommended control methods. For 
example, changes in row spacing and plant spacing could alter 
the attractiveness of the host plant for adult borers thereby 
conceivably changing adult borer egg laying patterns. Like­
wise, establishment of European corn borer infestations could 
be influenced by plant proximity, larval migration, and 
physiological changes within the plant caused by different 
distribution of corn plants. 
Most known or suspected factors that might be changed by 
69 
differences in the spatial arrangement of the corn plants would 
function as interacting forces of little magnitude. However, 
the labor involved in planting and thinning the plots to assure 
the desired row spacings and plant populations made it neces­
sary to carry cfut the experiments on small plots. Therefore, 
some of these effects might not have been as apparent as they 
might have been had it been possible to use large plots. 
Based on the results obtained from the six experiments 
conducted over a 3-year period to evaluate the influence of 
the spatial arrangement of corn plants on control of the 
European corn borer with a ground-applied granular formulation 
of a crop protection chemical, it appears that the present 
borer control recommendations are adequate for corn borer con­
trol in fields with narrow rows and high plant populations. 
The present control recommendation for European corn borer 
infesting corn were applicable when applied to corn grown in 
rows spaced 15» 20, 30, and 40 inches apart and to plant 
populations of 13,068, 17,424, and 26,136 per acre in each row 
spacing. Treatment for control based on linear feet of corn 
per unit area should be practiced and will result in the same 
reduction of borer infestations regardless of row spacing, 
plant population, and therefore the spatial arrangement of the 
corn plants. 
The numerical trend toward poorer borer contrôl as the 
space between the corn rows lessened should be heeded by the 
corn producer desiring the best corn borer control. This trend 
70 
was evident in each of the six studies undertaken. Since the 
cost of application will remain relatively constant, it would 
be good insurance to spend a little more for the chemical and 
apply slightly more of a crop protection chemical per acre as 
row spacings become narrower. This would be applicable only 
if the chemical selected for borer control has registration 
for the higher rate of application. 
Plant populations per unit area did not affect the control 
of the borer obtained in any of the six experiments conducted 
over the 3-year period. Only one hybrid of corn was used in 
these studies. It is conceivable that hybrids with different 
growth characteristics and responses to the planting pattern 
might influence control of the European corn borer differently 
than this hybrid. 
The interaction of the spacing of corn rows with corn 
plant populations per unit area had no effect on control of the 
borer in any of the six tests during the 3 years. Growing corn 
in rows planted closer together with low or high plant popula­
tions did not have an appreciable effect on borer control. 
The creditability of these results from the evaluations 
to determine the effect of the spatial arrangement of corn 
plants on corn borer control was further founded by the follow­
ing. The results in I966 using diazinon which is considered a 
very shortlived crop protection chemical were the same as those 
obtained in 19^7 and I968 using DDT which is considered a very 
persistent crop protection chemical. The non-significant 
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numerical trends in the number of cavities indicating poorer 
borer control as the row spacings were reduced were similar for 
the two chemicals. Similar results were obtained for each 
year which points to the reliability of the findings. 
The DDT residue determinations made from samples col­
lected in 1967 corroborated borer establishment in the plants 
following application of the granular formulation of DDT to 
the various spatial arrangements of the corn plants. The 
quantity of the residues detected was generally higher when 
the borer cavities found in the plants was the least. The 
non-significant trends toward poorer control that were noted 
by borer cavity records were reflected in most cases in the 
residue determinations. 
The results obtained from each of the five experiments 
conducted over a 3-year period to evaluate the influence of 
the spatial arrangement of corn plants on establishment of the 
European corn borer essentially were identical to each other. 
The variations in all imaginable categories tlrjat were 
undoubtedly changed by varying the spatial distribution of the 
corn plants did not detectably affect borer establishment. 
Therefore, research studies with different corn planting pat­
terns should produce results comparable from the standpoint of 
the corn borer infestations. Also in practical corn produc­
tion, based on the non-significance indicated between spatial 
arrangements, no particular differences in borer infestation 
should be encountered if the producer decides to change the 
planting pattern in his corn fields. 
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SUMMARY AND CONCLUSIONS 
The influence of the spatial arrangement of corn plants 
on control of the European corn borer with a granular formu­
lation of a crop protection chemical applied with ground 
equipment, DDT residues, and borer establishment was evaluated 
in 1966, 1967» and I968. Eleven experiments were conducted on 
the Ankeny Research Farm, six of which were designed to 
evaluate control of the borer and five to determine the effect 
on borer establishment. Both the first- and second-generation 
of the borer were studied in each year. 
The plant arrangements compared consisted of row spacings 
of 151 20, 30, and 40 inches with plant populations of 13,068, 
17,4^4, and 26, 136 per acre in each row spacing. Cavities in 
the corn plants were used as the criteria to determine the 
influence of the various planting patterns on borer control and 
borer establishment, DDT residues in the soil and on various 
plant parts were determined to evaluate the effect of the 
spatial arrangement of corn plants on the quantity of crop pro­
tection chemical intercepted. 
Based on the data obtained from these investigations it 
was concluded that : 
1. The spatial arrangement of corn pl&nts did not 
significantly affect control of the first- or second-generation 
of the European corn borer. 
2. Although not of statistical significance, a tendency 
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toward poorer borer control was evident in every experiment 
as the space between the corn rows was reduced. 
3. Plant populations of corn per unit area did not 
significantly affect control of the first- or second-generation 
of the borer. 
4. The spacing of corn rows and plant populations 
together per unit area did not significantly affect the con­
trol of the first- or second-generation of the corn borer. 
5. DDT residue determinations made from plant part 
samples corroborated the biological findings following con­
trol applications, 
6. The spatial arrangement of corn plants did not 
significantly influence the establishment of the first- or 
second-generation of the corn borer. 
This study Indicated that control measures presently 
recommended would give satisfactory control of the European 
corn borer on corn grown by following current cultural prac­
tices, However, the corn grower desiring the most effective 
borer control would do well to increase the rate of active 
ingredient applied per acre as the space between the corn 
rows is reduced. Changes in planting patterns of corn would 
not increase or decrease borer establishment. Research 
studies involving borer infestations on corn would be com­
parable between spatial arrangements of the plants. 
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Table 23» Influence of the spatial arrangement of corn on the 
number of cavities produced by the first-generation 
of borers in 10 plants following treatment for 
control( 1966 
Row 
spacing 
Plant 
spacing I 
Replicate number 
II III IV Mean 
inches inches number number number number number 
40 6 0 0 2 0 0.5 
9 0 2 2 1 1.3 
12 0 3 0 0 0.8 
30 8 1 4 2 6 3.3 
12 3 2 0 1 1.5 
16 0 3 0 2 1.3 
20 12 4 0 1 1 1.5 
18 0 3 3 0 1.5 
24 0 1 0 2 0.8 
*7.15 pounds of l4 percent diazinon in granular formula­
tion applied per acre. 
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Table 24. Influence of the spatial arrangement of corn on the 
number of cavities produced by the second-genera­
tion of borers In 10 plants following treatment for 
control, 1966 
Row 
spacing 
Plant 
spacing I 
Replicate number 
II III IV Mean 
Inches Inches number number number number number 
40 6 1 5 3 7 4.0 
9 6 8 4 0 4.5 
12 5 14 4 6 7.3 
30 8 11 6 4 11 8.0 
12 3 8 5 10 6.5 
16 8 6 4 3 5.3 
20 12 13 8 10 3 8.5 
18 10 9 1 9 7.3 
24 20 9 4 7 10.0 
^7«15 pounds of l4 percent dlazinon In granular formula­
tion applied per acre. 
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Table 25» Influence of the spatial arrangement of corn on the 
number of cavities produced by the first-generation 
of borers In 10 plants, 1966 
Row 
spacing 
Plant 
spacing I 
Replicate 
II III 
number 
IV Mean 
Inches Inches number number number number number 
40 6 2 1 5 3 2.8 
9 11 10 7 22 12.5 
12 6 19 8 13 11.5 
30 8 3 31 22 2 14.5 
12 9 7 30 4 12.5 
16 9 26 10 3 12.a 
20 12 10 9 6 9 8.5 
18 8 22 5 16 12.8 
24 8 6 3 12 7.3 
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Table 26. Influence of the spatial arrangement of corn on the 
number of cavities produced by the first-generation 
of borers in 10 plants following treatment for con­
trol, 1967 
Replicate number 
Row Plant 
spacing spacing I II III IV Mean 
inches inches number number number number number 
40 6 10 8 6 1 6.3 
9 12 11 16 9 12.0 
12 5 6 7 3 5.3 
30 8 2 10 16 4 8.0 
12 7 6 28 5 11.5 
16 13 5 6 10 8.5 
20 12 12 16 23 6 14.3 
18 11 7 14 13 11.3 
24 10 19 18 9 14.0 
15 16 10 5 6 16 9.3 
24 16 11 13 28 17.0 
32 15 12 15 13 13.8 
®'20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 2?» Influence of the spatial arrangement of corn on the 
number of cavities produced by the second-generg-
tlon of borers In 10 plants following treatment for 
control, 1967 
Row 
spacing 
Plant 
spacing I 
Replicate number 
II III IV Mean 
Inches Inches number number number number number 
40 6 0 0 2 7 2.3 
9 1 4 12 3 5.0 
12 0 4 4 6 3.5 
30 8 3 2 0 1 1.5 
12 12 2 2 7 5.8 
16 3 4 2 5 3.5 
20 12 3 5 2 2 3.0 
18 4 2 3 4 3.3 
24 3 5 4 0 3.0 
15 16 8 8 4 3 5.8 
24 13 6 6 3 7.0 
32 3 6 9 3 5.3 
2^0 pounds of 5 percent DDT In granular formulation 
applied per acre. 
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Table 28. Influence of the spatial arrangement of corn on the 
number of cavities produced by the first-generation 
of borers in 10 plants, 1967 
Replicate number 
Row Plant 
spacing spacing I II III IV Mean 
iches Inches number number number number number 
40 6 21 20 8 18 16.8 
9 26 20 10 24 20.0 
12 22 9 22 16 17.3 
30 8 28 26 17 30 25.3 
12 18 35 26 27 26.5 
16 20 16 13 33 20.5 
20 12 24 5 19 27 18.8 
18 17 16 8 11 13.Q 
24 37 20 16 15 22.0 
15 16 26 5 14 10 13.8 
24 27 5 24 28 21.0 
32 12 12 4 22 12.5 
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Table 29• Influence of the spatial arrangement of corn on the 
number of cavities produced by the second-genera­
tion of borers In 10 plants, 1967 
Replicate number 
Row Plant 
spacing spacing I II III IV Mean 
Inches inches number number number number number 
40 6 9 8 11 6 8.5 
9 7 8 10 0 6.3 
12 8 11 16 17 13.0 
30 8 11 2 13 12 9.5 
12 17 16 9 9 12.8 
16 10 8 13 6 9.3 
20 12 9 12 16 2 9.8 
18 14 17 25 4 15.0 
24 4 15 15 11 11.3 
15 16 11 16 19 9 13.8 
24 6 10 15 16 11.8 
32 11 13 6 14 11.0 
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Table 30. Influence of the spatial arrangement of corn on 
the number of cavities produced by the fIrst-genera-
tion of borers In 10 plants following treatment for 
control, 1968 
Row 
spacing 
Plant 
spacing I 
Replicate number 
II III IV Mean 
Inches Inches number number number number number 
40 6 2 1 5 1 2.3 
9 3 2 2 2 2.3 
12 4 3 0 0 1.8 
30 8 3 1 4 0 2.0 
12 2 2 7 1 3.0 
16 6 4 7 2 4.8 
20 12 2 3 5 8 4.5 
18 11 2 1 3 4.3 
24 9 6 5 1 5.3 
15 16 7 10 8 5 7.5 
24 2 8 2 2 3.5 
32 5 5 0 4 3.5 
2^0 pounds of 5 percent DDT In granular formulation 
applied per acre. 
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Table 31. Influence of the spatial arrangement of corn on the 
number of cavities produced by the second-generation 
of borers in 10 plants following treatment for con­
trol, 1968 
V 
Row 
spacing 
Plant 
spacing I 
Replicate number 
II III IV Mean 
Inches Inches number number number number number 
40 6 7 10 7 8 8.0 
9 11 5 11 20 11.8 
12 14 7 2 8 7.8 
30 8 5 8 9 7 7.3 
12 12 8 5 8 8.3 
16 7 8 6 14 8.3 
20 12 8 11 21 20 15.0 
18 19 9 12 15 13.8 
2k 10 8 9 13 10.0 
15 16 15 18 10 18 15.3 
24 9 15 17 9 12.5 
32 5 9 24 5 10.8 
2^0 pounds of 5 percent DDT In granular formulation 
applied per acre. 
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Table 31. Influence of the spatial arrangement of corn on the 
number of cavities produced by the second-genera-
tion of borers in 10 plants following treatment* 
for control, 1968 
Row 
spacing 
Plant 
spacing I 
Replicate number 
II III IV Mean 
inches inches number number number number number 
40 6 7 10 7 8 
o
 • 
00 
9 11 5 11 20 11.8 
12 14 7 2 8 7.8 
30 8 5 8 9 7 7.3 
12 12 8 5 8 8.3 
16 7 8 6 14 8.3 
20 12 8 11 21 20 15.0 
18 19 9 12 15 13.8 
24 10 8 9 13 10.0 
15 16 15 18 10 18 15.3 
24 9 15 17 9 12.5 
32 5 9 24 5 10.8 
2^0 pounds of 5 percent DDT in granular formulation 
applied per acre. 
91 
Table 32. Influence of the spatial arrangement of com on the 
number of cavities produced by the first-generation 
of borers in 10 plants, 1968 
Replicate number 
Row Plant 
spacing spacing I II III IV Mean 
Inches inches number number number number number 
40 6 9 4 2 12 6.8 
9 7 14 1 10 8.0 
12 9 15 2 11 9.3 
30 8 4 13 5 4 6.5 
12 6 3 7 7 5.8 
16 5 3 8 10 6.5 
20 12 3 5 12 10 7.5 
18 5 4 3 13 6.3 
24 13 5 2 6 6.5 
15 16 3 6 7 7 5.8 
24 7 6 2 9 6.0 
32 4 5 5 11 6.3 
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Table 33* Influence of the spatial arrangement of corn on the 
number of cavities produced by the second-genera­
tion of borers in 10 plants, 1968 
Replicate number 
Row Plant 
spacing spacing I II III IV Mêan 
Inches Inches number number number number number 
40 6 20 55 22 51 37.0 
9 40 39 33 36 37.0 
12 
H
 
CM 26 37 43 31.8 
30 8 33 29 35 41 34.5 
12 39 45 45 30 39.8 
16 45 39 33 35 38.0 
20 12 55 38 49 40 45.5 
18 28 52 36 43 39.8 
24 40 48 43 31 40.5 
15 16 34 31 45 38 37.0 
24 30 47 40 29 36.5 
32 48 29 26 34 34.3 
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Table 34. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues in the soil following 
treatment for first-generation borer control, I967 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
inches Inches 
Parts per million of DDT detected 
40 6 0.27 0.38 0.325 0.38 0.38 0.380 .705 
9 0.91 0.98 0.945 0.37 0.59 0.480 1.425 
12 0.72 0.49 0.605 0.25 0.29 0.270 .875 
30 8 0.27 0.38 0.325 0.87 0.66 0.765 1.090 
12 0.34 0.45 0.375 0.27 0.38 0.325 .700 
16 0.57 0.56 0.565 0.67 0.77 0.720 1.285 
20 12 0.32 0.30 0.310 0.43 0.42 0.425 .735 
18 0.60 0.84 0.720 0.46 0.52 0.490 1.210 
24 0.74 0.57 0.655 0.68 0.62 0.650 1.305 
15 16 0.55 0.60 0.575 0.18 0.19 0.185 .760 
24 0.62 0.81 0.715 0.59 0.42 0.505 1.220 
32 0.62 0.83 0.725 0.19 0.30 0.245 .970 
Mean p.p.m. detected from 12 untreated samples were 
DDT = 0.198 p.p.m., DDD = 0 p.p.m., and DDE = 0.325 p.p.m. 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 34. (Continued) 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
inches Inches 
Parts per million of DDD detected 
40 6 0.00 0.08 0.040 0.06 0.09 0.075 .115 
9 0.25 0.28 0.265 0.07 0.11 0.090 .355 
12 0.17 0.10 0.135 0.04 0.00 0.020 .155 
30 8 0.04 0.05 0.045 0.27 0.18 0.225 ,270 
12 0.06 0.09 0.075 0.06 0.08 0.070 .145 
16 0.14 0.10 0.120 0.16 0.22 0.190 .310 
20 12 0.06 0.04 0.050 0.07 0.07 0.070 .120 
18 0.l4 0.24 0.190 0.08 0.12 0.100 .290 
24 0.18 0.14 0.160 0.13 0.13 0.130 .290 
15 16 0.08 0.09 O.O85 0.00 0.00 0.000 .085 
24 0.17 0.23 0.200 0.11 0.05 0.080 .280 
32 0.15 0.22 0.285 0.00 0.07 0.035 .320 
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Table 35. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues in the leaves following 
treatment for first-generation borer control, 196? 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
Inches inches 
Parts per million of DDT detected 
40 6 13.30 10.50 11.900 2.90 3.40 3.150 15.050 
9 1.50 1.30 1.400 2.00 2.00 2.000 3.400 
12 2.00 2.10 2.050 13.50 11.50 12.500 14.550 
30 8 1.18 1.24 1.210 1.00 1.10 1.050 2.260 
12 0.66 0.49 0.575 0.91 1.14 1.025 1.600 
16 0.62 0.41 0.515 4.9 4.8 4.850 5.365 
20 12 0.89 1.08 0.985 4.2 3.4 3.800 4.785 
18 0.20 0.26 0.230 1.35 1.18 1.265 1.495 
24 0.33 0.40 0.365 0.60 0.54 0.570 0.935 
15 16 3.00 2.20 2.600 1.3 1.2 1.250 3.850 
24 0.98 0.83 0.905 0.82 0.62 0.720 1.625 
32 1.03 0.98 1.005 0.33 0.35 0.340 1.345 
M^ean p.p.m. detected from 6 untreated samples were 
DDT = 0, DDD = 0, and DDE = 0. 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 35, (Continued) 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
Inches Inches 
Parts per million of DDD detected 
40 6 4.20 3.90 4.050 0.67 0.78 0.725 4.775 
9 0.52 0.42 0.470 0.82 0.73 0.775 1.245 
12 0.83 0.88 0.855 5.3 4.1 4.450 5.305 
30 8 0.40 0.49 0.445 0.19 0.19 0.190 0.635 
12 0.17 0.13 0.150 0.17 0.25 0.210 0.360 
16 0.15 0.10 0.125 1.4 1.4 1.400 1.525 
20 12 0.23 0.31 0.270 1.02 0.89 0.955 1.225 
18 0.06 0.05 0.055 0.32 0.28 0.300 0.355 
24 0.09 0.11 0.100 0.14 0.14 0.140 0.240 
15 16 0.75 0.39 0.570 0.35 0.34 0.345 0.915 
24 0.25 0.20 0.225 0.16 0.16 0.160 0.385 
32 0.31 0.30 0.305 0.10 0.08 0.090 0.395 
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Table 36, Influence of the spatial arrangement of corn plants 
on DDT and DDD residues In the stalk and leaf 
axils following treatment for first-generation 
borer control, 1967 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
Inches Inches 
Parts per million of DDT detected 
40 6 0.19 0.11 0.150 0.74 0.84 0.790 0.940 
9 0.78 0.77 0.775 0.26 0.35 0.305 1.080 
12 1.03 1.05 1.040 0.52 0.51 0.515 1.555 
30 8 0.17 0.20 0.185 1.17 1.06 1.115 1.300 
12 0.50 0.45 0.475 1.14 1.24 1.190 1.665 
16 0.51 0.46 0.485 0.44 0.49 0.465 0.950 
20 12 0.46 0.47 0.465 0.36 0.29 0.325 0.790 
18 0.30 0.28 0.290 0.58 0.59 0.585 0.875 
24 0.89 0.68 0.785 0.33 0.37 0.350 1.135 
15 16 0.88 0.85 0.865 0.45 0.63 0,540 1.405 
24 0.39 0.45 0.420 0.12 0.15 0.135 0.555 
32 0.18 0.19 0.185 0.08 0.09 O.O85 0.270 
M^ean p.p.m. detected from 6 untreated samples were 
DDT = 0.007 p.p.m., DDD = O.OO6 p.p.m. and DDE = 0.011 p.p.m. 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 36, (Continued) 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
Inches Inches 
Parts per million of DDD detected 
40 6 0.02 0.03 0.025 0.16 0.18 0.170 0.195 
9 0.18 0.16 0.170 0.06 0.07 0.065 0.235 
12 0.24 0.22 0.230 0.08 0.1 4 0.110 0.340 
30 8 0.00 0.03 0.015 0.30 0.1 8 0.240 0.255 
12 0,67 0.10 0.385 0.29 0.3 4 0.315 0.700 
16 0.08 0.10 0.090 0.10 0.1 0 0.100 0.190 
20 12 0.08 0.09 0.085 0.10 0.90 0.500 0.585 
18 0.08 0.07 0.075 0.15 0.12 0.135 0.210 
24 0.19 0.l4 0.165 0.09 0.12 0.105 0.250 
15 16 0.29 0.18 0.235 0.12 0.14 0.130 0.365 
24 0.07 0.10 0.085 0.03 0.04 0.035 0.120 
32 0.00 0.00 0.000 0.00 0.00 0.000 0.000 
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Table 37• Influence of the spatial arrangement of corn plants 
on DDT and DDD residues in the whorls following 
treatment for first-generation borer control, 196? 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
inches Inches 
Parts per million of DDT ' detected 
40 6 13.2 13.3 13.25 22.3 22.0 22.15 35.40 
9 26.4 28.0 27.20 10.1 10.1 10.10 37.30 
12 22.2 21.8 22.00 24.3 23.6 23.95 45.95 
30 8 22.8 22.1 22.45 9.8 9.8 9.80 32.25 
12 6.4 6.6 6.50 10.0 10.0 10.00 16.50 
16 5.4 4.9 5.15 9.5 10.2 9.85 15.00 
20 12 15.6 19.6 17.60 5.3 6.4 5.85 23.45 
18 7.2 7.1 7.15 5*6 5.0 5.30 12.45 
24 8.4 7.2 7.80 7.0 6.8 6.90 14.70 
15 16 10.0 10.1 10.05 9.8 10.0 9.90 19.95 
24 10.1 10.0 10.05 8.6 8.6 8.60 I8f65 
32 9.5 9.6 9.55 3.3 2.5 2.90 12.45 
*Mean p.p.m. detected from 6 untreated samples were 
DDT = 0.024 p.p.m., DDD = 0 p.p.m. and DDE = 0.002 p.p.m. 
^20 pounds of 5 percent DDT In granular formulation 
applied per acre. 
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Table 37. (Continued) 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
Inches Inches 
40 
30 
20 
Parts per million of DDD detected 
6 5.2 5.1 5.15 12.7 12.1 12.40 17.55 
9 12.7 14.8 13.75 5.8 5.2 5.50 19.25 
12 12.7 11.3 12.00 15.4 14.3 14.45 26.45 
8 13.6 12.7 13.15 4.1 4.1 4.10 17.25 
12 2.4 2.3 2.35 5.5 5.0 5.25 7.60 
16 1.3 1.3 1.30 .^7 7.3 6.00 7.30 
12 6.5 10.1 8.30 1.2 1.5 1.35 9.65 
18 3.0 2.9 2.95 1.5 1.4 1.45 4.40 
2k 3.5 2.7 3.10 2.9 2.7 2.80 5.90 
15 16 6.3 6.8 6.55 5.0 5.3 5.15 11,70 
24 5.8 5.2 5.50 2.9 00
 
2.85 8.35 
32 4.7 4.9 4.80 0.59 0.59 0.59 5.39 
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Table 38. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues in the entire plants fol­
lowing treatment for first-generation borer con­
trol, 1967 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
inches inches 
Parts per million of DDT ' detected 
40 6 10.0 11.4 10.70 14.6 14.6 14.60 25.30 
9 4.3 4.6 4.45 18.5 22.9 20.70 25.15 
12 12.1 10.4 11.25 12.1 10.7 11.40 22.65 
30 8 6.5 6.1 6.30 4.6 3.5 4.05 10.35 
12 2.8 3.0 2.90 1.4 1.9 1.65 4.55 
16 5.5 4.5 5.00 6.0 6.3 6.15 11.15 
20 12 5.5 6.8 6.15 6.7 5.6 6.15 12.30 
18 4.2 3.2 3.70 8.1 6.6 7.35 11.05 
24 0.86 0.69 0.78 4.7 4.7 4.70 5.48 
15 16 4.2 4.6 4.40 1.10 0.84 0.97 5.37 
24 2.8 3.5 3.15 2.1 2.4 2.25 5.40 
32 1.8 1.8 1.80 4.4 4.3 4.35 6.15 
M^ean p.p.m. detected from 6 untreated samples were 
DDT = 0.024 p.p.m., DDD = 0 p.p.m., and DDE = 0.002 p.p.m. 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 38. (Continued) 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
inches inches 
Parts per million of DDD detected 
40 6 2.5 3.0 2.75 3.9 4.3 4.10 6.85 
9 1.1 1.4 1.25 4.7 8.4 6.55 7.80 
12 4.2 2.7 3.45 2.6 1.9 2.25 5.70 
30 8 2.5 2.2 2.35 1.11 0.70 0.91 3.26 
12 0.55 0.64 0.59 0.27 0.42 0.35 0.94 
16 1.3 0.94 1.12 1.9 2.1 2.00 3.12 
20 12 1.5 2.00 1.75 2.1 1.5 1.80 3.55 
18 1.2 0.84 1.02 1.5 0.87 1.19 2.21 
24 0.19 0.13 0.16 1.9 1.9 1.90 2.06 
15 16 1.1 1.2 1.15 0.27 0.15 0.21 1.36 
24 0.37 0.39 0.38 0.35 0.26 0.31 0.69 
32 0.65 0.96 0.71 0.92 1.10 1.01 1.72 
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Table 39* Influence of the spatial arrangement of corn plants 
on DDT and DDD residues In the harvest/stover fol­
lowing treatment for first-generation borer con­
trol, 1967 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
iches Inches 
Parts per million of DDT detected 
40 6 0.26 0.29 0.28 0.83 0.81 0.82 1.10 
9 0.01 0.01 0.01 0.57 0.55 0.56 0.56 
12 0.40 0.40 0.40 0.72 0.74 0.73 1.13 
30 8 0.29 0.27 0.28 0.48 0.46 0.47 0.75 
12 0.22 0.20 0.21 0.16 0.16 0.16 0.37 
16 0.37 0.35 0.36 0.98 0.98 0.98 1.34 
20 12 0.50 0.52 0.51 0.22 0.20 0.21 0.72 
18 0.25 0.23 0.24 0.88 0.86 0.87 1.11 
24 0.10 0.10 0.10 0.23 0.24 0.24 0.34 
15 16 0.25 0.25 0.25 0.17 0.16 0.17 0.42 
24 0.30 0.03 0.16 0.20 0.21 0.21 0.37 
32 0.08 0.08 0.08 0.44 0.40 0.42 0.50 
2^0 pounds of DDT In granular formulation applied per 
acre. 
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Table 39» (Continued) 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
iches Inches 
Parts per million of DDD detected 
40 6 0.02 0.02 0.02 0.02 
9 0.02 0.02 0.02 0.02 
12 0.08 0.08 0.08 0.02 0.02 0.02 0.10 
30 8 0.02 0.02 0.02 0.02 
12 0.02 0.02 0.02 0.02 
l6 0.18 0.19 0.19 0.19 
20 12 0.02 0.02 0.02 0.02 
18 0.02 0.02 0.02 0.02 
24 0.00 
15 16 0.04 0.04 0.04 0.04 
24 0.08 0.08 0.08 0.08 
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Table 40. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues in the soil following 
treatment for second-generation borer control, 
1967 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
inches Inches 
Parts per million of DDT detected 
40 6 0.71 0.49 0.600 0.70 0.80 0.750 1.350 
9 0.45 0.49 0.470 0.80 0.73 0.735 1.205 
12 0.55 0.44 0.490 1.02 1.04 1.030 1.520 
30 8 0.74 0.70 0.720 0.39 0.32 0.355 1.075 
12 0.58 0.43 0.505 0.51 0.48 0.495 1.000 
16 0.49 0.38 0.435 0.34 0.29 0.315 0.750 
20 12 1.92 1.66 1.790 0.67 0.69 0.680 2.470 
18 1.58 1.61 1.595 0.21 0.30 0.250 1.845 
24 1.85 2.06 1.955 0.65 0.86 0.755 2.710 
15 16 0.53 0.55 0.540 0.64 0.54 0.590 1.130 
24 0.54 0.61 0.575 0.32 0.48 0.400 0.975 
32 0.57 0.57 0.570 0.48 0.29 0.385 0.955 
Mean p.p.m. detected from 12 untreated samples were 
DDT = 0.278 p.p.m., DDD = 0.031 p.p.m., and DDE = 0.251 p.p.m. 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 40. (Continued) 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
inches inches 
40 6 0.20 0.10 0.150 0.24 0.15 0.195 0.345 
9 0.09 0.09 0.090 0.19 0.13 0.160 0.250 
12 0.13 0.09 0.110 0.25 0.31 0.280 0.390 
30 8 0.24 0.22 0.230 0.05 0.05 0.050 0.280 
12 0.l6 0.10 0.130 0.l4 0.09 0.115 0.245 
16 0.15 0.09 0.120 0.06 0.05 0.055 0.175 
20 12 0.56 0.39 0.475 0.14 0.14 0.145 0.620 
18 0.46 0.48 0.470 0.00 0.00 0.000 0.470 
24 0.56 0.64 0.600 0.12 0.21 0.165 0.765 
15 16 0.11 0.08 0.095 0.10 0.08 0.090 0.185 
24 0.11 0.09 0.100 0.03 0.03 0.030 0.130 
32 0.14 0.14 0.140 0.07 0.03 0.050 0.190 
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Table 4l. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues in the leaves following 
treatment for second-generation borer control, 
1967 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
inches Inches 
Parts per million of DDT detected 
40 6 0.38 0.31 0.345 0.18 0.24 0.210 0.555 
9 0.07 0.06 0.065 0.30 0.43 0.365 0.430 
12 0.17 0.25 0.210 0.18 0.17 0.175 0.385 
30 8 0.20 0.16 0.180 0.09 0.09 0.090 0.270 
12 0.15 0.23 0.190 0.68 0.58 0.630 0.820 
16 0.43 0.35 0.390 0.13 0.18 0.155 0.545 
20 12 0.18 0.16 0.170 0.11 0.16 0.135 0.305 
18 0.13 0.11 0.120 0.19 0.12 0.155 0.275 
24 0.18 0.10 0.140 0.15 0.13 0.140 0.280 
15 16 0.05 0.08 0.065 0.10 0.16 0.130 0.195 
24 0.19 0.09 0.140 0.13 0.21 0.170 0.310 
32 0.07 0.11 0.090 0.21 0.17 0.190 0.280 
M^ean p.p.m. detected from 6 untreated samples were 
DDT = 0.050 p.p.m., DDD = 0 p.p.m., and DDE = 0 p.p.m. 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 4l. (Continued) 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
Inches Inches 
Parts per million of DDD detected 
40 6 0.10 0.10 0.100 0.00 0.07 0.035 0.135 
9 0.09 0.12 0.105 0.105 
12 0.06 0.08 0.070 0.070 
30 8 0.11 0.10 0.105 0.105 
12 0.00 0.05 0.025 0.14 0.14 0.140 .165 
16 0.13 0.09 0.110 0.110 
20 12 
18 
24 
0.07 0.06 0.065 0.065 
0.00 
0.00 
15 16 
24 
32 
0.07 0.07 
0.00 
0.07 
0.00 
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Table 42. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues In the stalk and leaf 
axils following treatment for second-generation 
borer control, 19^ 7 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
inches inches 
Parts per million of DDT detected 
40 6 1.20 0.98 1.090 1.60 1.30 1.450 2.540 
9 0.21 0.15 0.180 0.30 0.28 0.290 0.470 
12 0.97 0.99 0.980 0.91 1.08 0.995 1.975 
30 8 0.79 0.69 0.740 0.35 0.37 0.360 1.100 
12 2.30 2.00 2.150 
0
 
0
 
.
 
H
 1.30 1.150 3.300 
16 1.60 1.50 1.550 0.50 0.60 0.550 2.100 
20 12 0.45 0.31 0.380 0.88 0,65 0.765 1,145 
18 1.30 1.50 1.400 0.85 0.66 0.705 2.105 
24 0.89 H 0
 
0
 
0.945 2.90 3.20 3.050 3.995 
15 16 0.55 0.52 0.535 0.25 0.14 0.195 0.730 
24 1.00 1.40 1.200 0.08 0.13 0.105 1.305 
32 0.46 0.31 0.385 0.46 0.29 0.375 0.760 
*Mean pip.m. detected from 6 untreated samples were 
DDT = 0.061 p.p.m., DDD = 0 p.p.m. and DDE = 0 p.p.m. 
^20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 42. (Continued) 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
Inches Inches 
Parts per million of DDD detected 
6 0.35 0.23 0.290 0.50 0.32 0.410 0.700 
9 0.00 0.00 0.000 0.00 0.00 0.000 0.000 
12 0.24 0.l6 0.200 0.20 0.23 0.215 0.415 
8 0.18 0.16 0.170 0.03 0.03 0.030 0.200 
12 0.90 0.68 0.790 0.26 0.33 0.295 1.085 
16 0.64 0.55 0.545 0.08 0.12 0.100 0.645 
12 0.09 0.07 0.080 0.11 0.09 0.100 0.180 
18 0.40 0.45 0.425 0.17 0.15 0.160 0.585 
24 0.22 0.28 0.250 1.0 1.4 1.200 1.450 
16 0.11 0.11 0.110 0.0 
0
 
0
 0.000 0.110 
24 0.22 0.40 0.310 0.0 0.0 0.000 0.310 
32 0.10 0.06 0.080 0.07 0.03 0.050 0.130 
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Table 43. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues In the entire plant fol­
lowing treatment for second-generation borer con­
trol, 1967 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
inches inches 
Parts per million of DDT detected 
40 6 0.87 0.85 0.860 0.49 0.55 0.520 1.380 
9 0.13 0.16 0.145 0.72 0.57 0.645 0.790 
12 0.10 0.09 0.095 0.83 0.78 0.805 0.900 
30 8 0.45 0.33 0.390 0.35 0.32 0.335 0.725 
12 1.00 0.88 0.940 1.3 1.1 1.200 2.140 
16 0.68 0.43 0.555 0.77 0.63 0.700 1.255 
20 12 0.38 0.41 0.395 0.78 0.98 0.880 1.275 
18 0.48 0.44 0.460 0.26 0.19 0.225 0.685 
24 1.4 1.7 1.550 0.21 0.26 0.230 1.780 
15 16 0.23 0.20 0.215 0.21 0.23 0.220 0.435 
24 0.12 0.17 0.145 0.16 0.17 0.165 0.310 
32 0.15 0.09 0.120 0.93 0.93 0.930 1.050 
*Mean p.p.m. detected from 6 untreated samples were 
DDT = 0.04? p.p.m., DDD = 0 p.p.m. and DDE = 0 p.p.m. 
^20 pounds of 5 percent DDT In granular formulation 
applied per acre. 
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Table ^ 3. (Continued) 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
inches inches 
Parts per million of DDD detected 
6 0.22 0.23 0.225 0.09 0.10 0.095 0.320 
9 0.16 0.12 0.140 0.140 
12 0.25 0.23 0.240 0.240 
8 0.08 0.08 0.080 0.07 0.06 0.065 0.145 
12 0.27 0.23 0.250 0.44 0.34 0.390 0.640 
16 0.19 0.11 0.150 0.16 0.10 0.130 0.280 
12 0.08 0.10 0.090 0.25 0.28 0.265 0.355 
18 0.12 0.11 0.115 0.115 
24 0.61 0.60 0.605 0.605 
16 0.07 0.05 0.060 0.060 
24 0.000 
32 0.21 0.20 0.205 0.205 
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Table 44. Influence of the spatial arrangement of corn plants 
on DDT and DDD residues in harvest silage following 
treatment for second-generation borer control, 
1967 
Row Plant 
spacing spacing 
Replicate number Total of 
I II replicate 
Subsample Subsample means 
B Mean A B Mean 
inches inches 
Parts per million of DDT detected 
40 6 0.17 0.16 0.165 0.48 0.63 0.555 0.720 
9 0.45 0.25 0.375 0.09 0.10 0.095 0.470 
12 0.98 0,94 0,960 0.36 0.25 0.305 1.265 
30 8 0.36 0,46 0,410 0.26 0.25 0.255 0.665 
12 0.43 0.43 0.430 0.28 0.43 0.355 0.785 
16 0,20 0.34 0.270 1.2 1.3 1.255 1.525 
20 12 0.77 0.71 0.740 0.51 0.55 0.520 1.260 
18 0.10 0,16 0.130 0.21 0.34 0.275 0.405 
24 0.03 0.06 0.045 0.69 0.48 0.585 0.630 
15 16 0,04 0,10 0.070 0.19 0.20 0.195 0.265 
24 0.06 0.09 0.075 0.33 0.19 0.260 0.335 
32 0,16 0.14 0.150 0.28 0.23 0.255 0.405 
20 pounds of 5 percent DDT in granular formulation 
applied per acre. 
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Table 44. (Continued) 
Replicate number Total of 
Row Plant I II replicate 
spacing spacing Subsample Subsample means 
A B Mean A B Mean 
Inches Inches 
Ptrts per million of DDD detected 
40 6 0.04 0.04 0.040 0.09 0.l4 0.115 0.155 
9 0.09 0.04 0.065 0.065 
12 0.24 0.22 0.230 0.230 
30 8 0.09 0.10 0.095 0.095 
12 0.04 0.05 0.045 0.08 0.07 0.075 0.120 
16 0.30 0.35 0.325 0.325 
20 12 0.09 0.08 0.085 0.13 0.10 0.115 0.200 
18 0.07 0.035 0.035 
24 0.16 0.09 0.125 0.125 
15 16 0.000 
24 0.08 0.040 0.040 
32 0.000 
